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Power-lift lac ew cordless drill typify the many timesaving tools available to contractors 


In this issue: 
Timesaving methods meet tight construction schedule 
Maintenance program for substation equipment 


Utility engineering section begins on page 43 





gives fluore 
lamp ballast 


prevents 


PREMATURE 


DESTRUCTION 


from: 


@ Abnormal Operating Temperatures 


@ Incorrect Voltage Supply 
Excessive Current 
internal Short Circuiting 
Inadequate Lamp Maintenance 

@ Lamp Rectification 

@ improper Fixture Application 


Protects against end-of-life hazards 


... eliminates the need for individual fusing. 


“The Heart of the Lighting Industry,” 
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Only ADVAN-guard®, a thermally actuated protective thermo- 
stat sealed in the ballast housing, gives fluorescent lamp ballasts 
a “Second Chance.” It automatically “trips-out” whenever the 
ballast operates at abnormal temperatures from any internal or 
external cause. Unlike other protective devices which permit 
premature ballast destruction by cutting the ballast out of the 
line only after it has been destroyed, ADVAN-guard® cuts out 
before heat can cause premature destruction, resets automatical- 
ly when the trouble has been corrected and permits the ballast 
to resume normal operation. Insist on ADVAN-guard® equipped 
fluorescent lamp ballasts for safety and longer life. 


ADVANCE 





Mig. in Canada by: Advance Transformer Co., Ltd. 5780 Pare St., Montreal, Quebec 


coon | TRANSFORMER CO. 


2950 NO. WESTERN AVE. CHICAGO 18, ILL. U.S.A. 
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4 ECONOFLOOD”’ 


Available in five beam spreads 


Feature ior feature, Dollar for Dollar, 
“Econotiood” Floodlight is a Tremendous Buy! 


® Built-on locking wrench permits 
reversing fixture for easy relamp- 
ing. Fixture snaps back into pre- 
set position when turned forward. 

® Stepped up lighting volume... 
increased lumens! 

Absolute minimum condensation 
through air-moisture vent and 
filter wick! 

e Completely weatherproofed! 
Finest corrosion-resisting mate- 
rials, for longer life, greater 
efficiency! 

Easy, easy maintenance! 


WRITE TODAY FOR 
BULLETIN EFL-960 


* Aproprietarytermofthe § jane 
Aluminum Company of America [% 





“‘Econoflood” is intensely brilliant becaus®arrexelusive; Self-centering 
inner reflector augments the primary Alzak* reflector. Has positive, 
locked-in precision ainting, 180° horizontal and vertical scales. It’s a 
new high in floodlight cihilenty i 
Lighting Laboratory. ee oad 


“ a F 
Easy, flexible installation; versatile, iterchengeablé accessories. 
Parts of quality stainless steel and pressure cast aluminum. Five 
efficient beam spreads cover all requirements, including plant security, 
sports areas, billboards and parking-shopping centers. 


Sold through franchised distributors only 


Also Manufacturers of: 
\ a ~~ 
‘tures ia] 
° “ss gn 4 


“ST” Series 
electric company 
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Connectors 
Automatic 
Reelites 


. a product of Appleton’s new” 


é Outlet 


Boxes 
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“THE SOUTH'S 
FAVORITE 
MALLEABLE 

IRON AND DIE ~ 

CAST FITTINGS” 


You're on your way to 
more secure _ installa- 
tions and better jobs 
with Bridgeport  Fit- 
tings, clearly the 
South's first choice. 
Bridgeport Fittings, 
made of malleable iron, 
are practically unbreak- 
able. Unmatched for 
durability, they are 
solidly constructed and 
accurately finished for 
tighter fits, easier in- 
stallation and longer 
life. For fittings that 
stamp perfection in your 
work always’ specify 
Bridgeport! 


Th 
BRIDGEPORT 
FITTINGS INC 


Quality Condutt 
Fittings 


Represented in the South by: 


The Hodges Company Dallas, Texas 

Suchman iapouteres, he Miami, Florida 

Paul ~—— Greensboro, North Carolina 
fase o J Smith Company Houston, Texas 

J. Gus"’ Henderson New Orleans, Louisiana 
pa "Electrical Sales Company St. Louis, Missouri 

Townes and Company Nashville, Tennessee 

The Hodges Company Tulsa, Oklahoma 


For more details on above items, use rep!y card on page 17 
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FRONT COVER—Once a year 
ES emphasizes the importance 
of timesaving tools and meth- 
ods, and salutes those contrac- 
tors, utility personnel, and man- 
ufacturers whose ingenuity and 
effort have been directed to- 
wards making electrical work 
faster, easier, and safer. 
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Economic comment 





Weaker savings pattern 


A current trend that is fairly 
consistent across the nation is the 
decline in the rate of savings ex- 
perienced by banks that cater to 
this type of customer. 

Most banks report that although 
incomes and employment remain 
high, consumers seem to be more 
willing to buy goods than to in- 
crease their savings reserves. This 
can be an extremely good sign, 
particularly for those economists 
who have bemoaned the recent 
drop in consumer expenditures and 
who have held that this factor has 
been the predominant reason for 
the slow upturn of business ac- 
tivity. 

Perhaps it has taken almost a 
year for the specter of recession 
to fade from the minds of the con- 
suming public, and they are now 
satisfied that the business future 
is bright. This may be the time to 
acquire those durables that they 
have been passing by in favor of 
security. 

Prime interest in this trend is 
being displayed by the automobile 
industry, for there have been sev- 
eral recent years when expecta- 
tions of good sales did not meas- 
ure up in actuality. Several econ- 
omists who specialize in following 
the activity in the automotive field 
as a barometer of good or bad bus- 
iness have come to the conclusion 
that the 1962 model year should be 
the best in the nation’s history. 

Looking at the rate of obsoles- 
cence of cars now on the road, at 
the high costs of maintenance and 
repair of cars three years old or 
older, and at the seeming interest 
expressed by customers who are 
shopping around in the automobile 
showrooms, they have reached the 
conclusion that the public needs 
new cars more than at any time 
since the period immediately fol- 
lowing World War II. 

With total savings at a high 
level, employment highest in his- 
tory, the fear of recession gone, 
and the volume of installment debt 


Dr, Bunting is a well-known econ- 
omist and educator having special 
knowledge of the South, 
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by J. Whitney Bunting, Ph.D. 


pared down by a prolonged period 
of repayment, there is ample indi- 
cation that their forecasts for a 
banner automotive year could 
come to pass. 


Better sales practice needed 


It will not be easy, however, 
and the dealers in new cars may 
have to refresh their sales person- 
nel in the techniques of good sales- 
manship. For example, other dura- 
ble goods manufacturers (particu- 
larly in the large electrical appli- 
ance field) are going all out in 
1962 to bring their businesses back 
to past levels. 

The market for large appliances 
has been in the doldrums for sev- 
eral years, but the executives of 
producers such as General Elec- 
tric, Westinghouse, and Hotpoint 
indicate that they are already feel- 
ing an upswing both in interest 
and in orders. 

It is a certainty that these com- 
panies will capitalize on these 
trends by offering the customer 
good service and, above all, inter- 
ested selling procedures, Salesmen 
will be pressed by their managers 
to do a more effective job in mak- 
ing and closing sales. 

The automobile industry at the 
retail level has been one of the 
weakest selling organizations in 
recent years. Many prospective 
buyers have entered showrooms 
and have been completely ignored 
by the sales personnel on duty. 
Although national advertising has 
offered the consumer test rides and 
an opportunity to observe the car’s 
features on the road, many sales- 
men act as if this is a waste of 
time and any sale can be consum- 
mated on the floor without a trial 
run. 

Offers of service after the car 
is purchased are often given only 
grudgingly. Gone are the follow- 
up calls and the telephone contact 
lists that used to be the salesman’s 
stock in trade. All of these tech- 
niques can and should be refurb- 
ished if the automobile industry is 
to reach the peak of performance 
that today’s economy demands. 

This is no time to believe that 
the auto dealer has reached a dig- 
nified and austere stage of matur- 


Contributing Economics Editor 


ity when he merely needs a palm~ 
lined showroom to produce effec- 
tive sales. The choice is in their 
hands, If they do not measure up 
in performance, 1962 will produce 
for the car dealers only more of 
the past with the gold stars for 
salesmanship going to the appli- 
ance industry. 


Potential credit problem 


The previously mentioned 
change in the savings habits of the 
American people is not only a 
blessing to the sellers of merchan- 
dise, but it is also a potential 
threat to the improvement of some 
business. This is particularly evi- 
dent in the new home building 
field for, while savings continued 
to mount in savings banks and 
savings and loan societies, more 
money was becoming available for 
use in mortgage financing. 

There was even hope that the 
increase in available funds might 
possibly serve to reduce the inter- 
est rates quoted on mortgage 
money. If the savings trend had 
continued, in all probability a very 
strong upsurge in home construc- 
tion might have been the result. If 
the reduction of savings continues 
for any great length of time, the 
ultimate result will be increased 
difficulty in obtaining mortgage 
money in the first place and, sec- 
ondly, banks may restrict the 
amount of mortgage commitment 
they are willing to offer. 

Since many observers in this 
field believe that the unfulfilled 
market for new homes is tremen- 
dous at the present time, such re- 
strictions on mortgage money 
might severely hurt potential busi- 
ness and economic progress. 

In any one year, a very large 
proportion of funds available for 
home financing arises from the 
new savings of millions of people. 
When such funds increase at a 
norma] rate, that is, when consum- 
ers save a regular amount of take- 
home pay, a normal home con- 
struction and sale year can reason- 
ably be expected. 

On the other hand, when either 
too much or too little money be- 
comes available, the home indus- 

(Continued on page 104) 
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No Matter Where You Install Them— 














Bulletin 705 Reversing Starters 
are available in seven sizes. Maximum ratings: 
100hp, 220 v; 200 hp, 440-550v. . 





| 


The New Allen-Bradley Reversing Starters 


are Ideal” for the Application 


Whether you’re using the “open type’’ Bulle- 
tin 705 reversing starters in special panel 
mounting or as an enclosed device for mount- 
ing on a machine, the space you can save will 
surprise you—especially in the higher ratings! 
For instance, the open type construction is 
appreciably narrower than the older design. 
In the enclosed design— because the overload 
relays (either 2 or 3) are mounted as a “‘block’”’ 
below the reversing switch, the cabinet is 


the market today. Rating for rating, the old 
reliable Bulletin 705 reversing switches can no 
longer be compared with their successors. 
While the simple one-moving-part solenoid 
principle of operation has been retained, the 
detail design and construction has been greatly 
improved. The result is extra life that assures 
almost unbelievable reliability. 

The new, attractive enclosures add extra 
“eye appeal’’ to any installation. For full de- 


much narrower. 
There is no denying that the new A-B Bul- 
letin 705 reversing starter is the best “‘buy”’ on 


tails, please write today for Publication 6100: 
Allen-Bradley Co., 1305 South First Street, 
Milwaukee 4, Wisconsin. 


ALLEN-BRADLEY Quality Motor Control 


Member of NEMA 


CONSULT YOUR LOCAL ALLEN-BRADLEY REPRESENTATIVE 


ATLANTA—Roy E. Wilson Co., 1062 Northside Drive, N. W., Tel: TRinity 6-8833 
BALTIMORE—H. M. Wood & Co., Inc., 124 Light St., Tel: MUlberry 5-4643 
BIRMINGHAM—Allen-Bradley Co., 825 S. 22nd St., Tel: FAirfax 3-1561 
CHARLESTON—Henry E. Payne, 918 Kanawha Bivd., E., Tel: Dickens 3-1393 
CHARLOTTE—LeRoy P. Spoon, 307 Lincoln St., Tel: EDison 4-6334 
DALLAS—Allen-Bradley Co., 2810 McKinney Ave., Tel: TAylor 3-6179 
HOUSTON—Allen-Bradley Co., 2105 McKinney Ave., Tel: CApitol 5-0747 
JACKSONVILLE—Van & Smith Co., Inc., 1446 June St., Tel: EXbrook 8-0531 
KANSAS CITY—Allen-Bradley Co., 1818 Main St., Tel: HArrison 1-4595 


KNOXVILLE—Bowditch & Co., 1311-C N. Broadway, P. O. Box 3145, Tel: 524-2513 
LITTLE ROCK—Curtis H. Stout, Inc., 400 Shall St., P. O. Box 107, Tel: FRanklin 4-8201 
LOUISVILLE—The Rietze Company, 2209 S. Floyd St., Tel: MElrose 7-3603 
MEMPHIS—Curtis H. Stout of Tennessee, Inc., 718 M & M Bidg., Tel: JAckson 6-7601 
MIAMI—Charles R. Lee & Assoc., Inc., 3796 W. Flagler St., Tel: Highland 4-7414 
NEW ORLEANS—Robbins & Robbins, 1037 Magazine St., Tel: JAckson 2-5805 
RICHMOND —Allen-Bradley Co., 16 No. 8th St., Tel: Milton 3-4338 

ST. LOUIS—Allen-Bradley Co., 904 N. Grand Blvd., Tel: JEfferson 5-1901 
TAMPA—Van & Smith Co., Inc., 4025 Henderson Bivd., Tel: 8-3632 

TULSA—John W. Elder Co., 1526 East Fourth St., Tel: Diamond 3-9149 
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By Jack James 


Digest of Washington news of special 
significance to the electrical industry 


Arbitration is key 
to ‘contracting out’ 


DECISIONS BY THE Supreme 
Court and arbitrators are handing 
industrial unions control over 
“contracting out” that they have 
not been able to win at the bar- 
gaining table. 

These are conclusions that can 
be drawn from a new study by 
the Department of Labor. 

The study is entitled “Subcon- 
tracting Clauses in Major Collec- 
tive Bargaining Agreements.” It 
shows that less than ten per cent 
of the major contracts in this 
country (those covering 1,000 or 
more employees) have contracting 
out clauses concerning mainte- 
nance, construction, or installa- 
tion. 

But it also shows that the Su- 
preme Court has decided that un- 
less a contract specifically bans 
contracting out disputes from ar- 
bitration, a company must arbi- 
trate. “Doubts should be resolved 
in favor of coverage,” the court 
said in a 1960 case, 

Since arbitrators were handed 
power over contracting out a year 
ago, a new trend has developed. 
Arbitrators are limiting manage- 
ment’s right to contract out. 

Citing a specific decision, the 
Labor Department study quoted 
an arbitrator: 

“Even without an explicit limi- 
tation some kind of limitation on 
the company’s power to subcon- 
tract arises out of the very nature 
of a collective bargaining agree- 
ment.” 

“Other arbitrators,” the study 
says, “have decided that subcon- 
tracting is barred when it would 
violate the recognition clause, the 
seniority clause, or any other gen- 
eral provision of the contract.” 

What can electrical contractors 
do to help protect their factory 
construction, maintenance, and in- 
stallation work? 

The first step is to warn plant 
managements of the dangers of 
having their rights eroded. “Man- 
agement tends to resist negotiat- 
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ing such rules [against contracting 
out]” the study says, “as an en- 
croachment on its prerogatives.” 
But the Supreme Court decision 
is relatively new. And moreover, 
few management men are aware 
that arbitrators are limiting the 
rights. The trend, is just starting. 
Best explanation yet of steps 
that management can take to pro- 
tect its rights is in a new booklet 
“Model Arbitration Clauses to 
Protect Management Rights.” It is 
published by the U. S. Chamber 
of Commerce, Washington 6, D. C.., 
and costs 50 cents a copy. 
Contractors can make sure that 
plant management gets copies and 
learns how to write arbitration 
clauses to protect their rights. 
For more facts to back up ar- 
guments that management is los- 
ing its rights to contract out, con- 
tractors may read “Subcontracting 
Clauses in Major Collective Bar- 
gaining Agreements.” Copies are 
30 cents, and available from the 
U. S. Government Printing Office, 
Washington 25, D. C. 


Union journeymen's pay 
goes to $4.23 an hour 


ELECTRICAL CONTRACTORS have 
raised pay for their union journey- 
men to an average of $4.23 an 
hour, according to a Labor De- 
partment Survey on October 2. 

The figure was 18.4 cents high- 
er than that a year before. 

Highest union rate in the South 
was $4.55 at Washington, D. C., 
the lowest was $3.20, at Charlotte, 
N.C. 

The department surveyed wage 
rates in major cities throughout 
the country. The figures are for 
basic rates. Fringe benefits, over- 
time, holiday and vacation pay, 
and the like were excluded in 
computing the rates. 

Here are the basic hourly rates 
found in Southern cities: 

Atlanta, Ga. $3.95; Baltimore, 
Md., $4.20; Birmingham, Ala., 
$3.924%; Charleston, S. C., $3.35: 
Charleston, W. Va., $3.9214; Char- 


iotte, N. C., $3.20; Chattanooga, 
Tenn., $3.75; Columbia, S. C., 
$3.35; Dallas, Texas, $3.77%2; 

El Paso, Texas, $3.85; Houston, 
Texas, $4.05; Jackson, Miss., $3.50; 
Jacksonville, Fla., $3.80; Knox- 
ville, Tenn., $3.64; Little Rock, 
Ark., $3.60; Louisville, Ky., 
$3.9712; Memphis, Tenn., $3.87%4; 
Miami, Fla., $3.87; Mobile, Ala., 
$3.9712; Montgomery, Ala., $3.30; 
Nashville, Tenn., $3.524%2; New 
Orleans, La., $4.05; 

Norfolk, Va., $3.65; Oklahoma 
City, Okla., $3.90; Raleigh, N. C., 
$3.20; Richmond, Va., $3.52%4; St. 
Louis, Mo., $4.26; San Antonio, 
Texas, $3.77%; Savannah, Ga., 
$3.65; Tampa, Fla., $3.90; Tulsa, 
Okla., $4; Washington, D. C., $4.55; 
and Wilmington, Del., $4.25. 


New construction may 
double within 15 years 


NEW CONSTRUCTION may double 
in the next 15 years and double 
again during the last quarter of 
this century. 

By the year 2000, Americans 
will be spending close to $218 bil- 
lion a year on new construction, 
almost four times what they are 
spending now. 

This is not wishful thinking of 
dreamers. These are realistic pro- 
jections, and were made by econ- 
omists in the government’s Busi- 
ness and Defense Services Admin- 
istration. 

In addition, the economists fig- 
ured that maintenance and re- 
pairs, now running at $19.3 bil- 
lion a year, will hit $30.8 billion 
by 1975 and $69.7 billion by the 
year 2000. 


Common sense governs 
Christmas gift giving 


SOME KIND of common sense 
rules are necessary to keep Christ- 
mas gift giving ethical. 

For one thing, the tax collector 
will want to know whether the gift 
a person gave a business friend 
was for business or for friendship. 
If the latter, the expense can be 
deducted from income tax; oth- 
erwise, not. 

Pens, calendars, pencils, address 
finders, and the like with a firm’s 
name printed on them are clearly 
business gifts. 

But what about hams, whisky, 
turkeys, ties, cigars, cigarettes— 
what test can be applied? 

If a person gives the gift ex- 
pecting a business favor in return 

(Continued on page 104) 
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ONLY SQUARE D STARTERS 
WITH ONE-PIECE 
OVERLOAD RELAYS 
GIVE ABSOLUTE PROTECTION! 


e Only Square D makes thermal ee 
overload relays with 1-piece construc- Heat-respon- 
tion—and only with 1-piece construc- ps oo 
tion can you know you've installed the provides accu- 
heater correctly. Square D 1-piece onc yt 
overload relays can be installed only prevents nui- 
one way. They are factory-assembled, snes Ee: 
individually tested and calibrated, 
completely tamper-proof. Repeated 
tripping will not affect accuracy. Heat-producing element 


nee F — ) is an integral part of 
You pay for overload protection pesiieshentitcaiiama 


be sure you get it. Insist on Square D : HM nently joined to solder 


1-piece overload relays for absolute | i oer ec 








Square D Company 
Department SA-227 
4041 North Richards Street 
Milwaukee 12, Wisconsin 

Please send me information on Square D 
magnetic starters, along with your simple 
3-minute “jig-saw’’ demonstrator 





COMPANY 





ADDRESS. 





CITY ZONE STATE 


SQUARE J] COMPANY 


wherever electricity is distributed and controlled 
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This armored cable 


All it takes is one heavy blow to damage suspended 
rigid conduit but USS Tiger Brand Armorlokt Cable 
rolls with a punch. Because Armorlokt is flexible, it 
rolls or gives under pressure without damage. It’s 
not often that you need this built-in ‘‘give,” but it’s 


there and it can prevent cable failure. Armorlokt 
protects in other ways, too. Corrosive atmospheres 


are no problem. You can have the cable armored 
with galvanized steel, stainless steel, aluminum or 
bronze. Ampyrol (PVC) jackets in color for easy iden- 
tification are also available. And USS Armorlokt 
Cable installs as easily as ordinary cable—in one- 
half the time it takes to install rigid conduit. You can 
have the type insulation that best fits your actual job 








rolls with a punch 


requirements—varnished cambric, rubber, or asbes- 
tos in sizes up to four inches in diameter—ratings up 


to 15,000 volts. There’s a standard USS Tiger Brand 
Cable for every special job. Write for the Armorlokt 
catalog. American Steel and Wire, Dept. 1446, 
Rockefeller Building, Cleveland 13, Ohio. 


USS, Armorlokt, Tiger Brand and Ampyrol are registered trademarks. 
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American Steel and Wire 
Division of 
United States Steel 


Columbia-Geneva Stee! Division, San Francisco, Pacific Coast Distributors 
Tennessee Coal & Iron Division, Fairfield, Ala., Southern Distributors 
United States Steel Export Company, Distributors Abroad 
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SoutHERY ELECTRICAL EXPOSITION 


Municipal Auditorium / New Orleans / April 2, 3, 4, 1962 





Three big days ll See the latest improvements in all kinds of electrical equip- 
ment Ml Fresh ideas M Learn ways to lower costs il See methods of improving 


operations and boosting profits Ml Don’t miss it. 


SOUTHERN ELECTRICAL EXPOSITION 
921 UNION STREET 
NEW ORLEANS 12, LA. 
ATTN: R. C. PASLAY, Attendance Chairman 
PLEASE REGISTER: 


NAME____ " en eS 
a -POSITION __ 
aN Sa Oe 


() ARCHITECT (1) CONSULTING ENGINEER () DISTRIBUTOR 
() ELECTRICAL CONTRACTOR [] MAINTENANCE ENGINEER [1] UTILITY 
(1) OTHER HOTEL RESERVATION REQUESTED [7]. 


Make 
Rabctwalions 
NOW 


For more details on above items, use reply card on page 17 Electrical South / December 1961 








Are You Making 


Use of Our 
Reader Service? 


The editorial and busi- 
ness staff of ELECTRI- 
CAL SOUTH is eager to 
serve you. One way in 
which we can help you is 
to make it easy for you 
to draw upon the wealth 


of technical and promo- 


tional material available 
from manufacturers. 


In the accompanying 
pages are the descrip- 
tions of scores of useful 
catalogs, application in- 
formation booklets, and 
technical _ publications. 
These are available with- 
out charge. 


Check over the list of 
publications _ available, 
indicate the numbers of 
the ones you want on the 
postage - paid card to be 
found on page I7, and 
mail it to us with your 
name, title, company and 
address plainly written. 
We will tell each manu- 
facturer to send directly 
to you the information 
you want. 
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NO ARCING WHEN PLUGGING OR UNPLUGGING. 
Outlet is electrically ‘‘dead’’ until plug is inserted 
and rotated 22-25°. Reverse turn disconnects cur- 
rent before plug is removed. Spring pressure and 
keyed construction prevent accidental disconnection. 


a " 
2 ies. 


TWO SAFETY CHAMBERS IN WALL OUTLET. Gas- 
tight chamber No. 1 (bronze and aluminum castings) 
contains and seals off switching mechanism. Cast 
iron chamber No. 2 keeps minor internal explosions 
from spreading to room. 








NO AIR SPACES INSIDE PLUG TO COLLECT GAS 
OR MOISTURE. After plug is wired to cord, electri- 
cian pours a self-hardening insulating resin into 
all air spaces. Interior of plug becomes solid, 
water-tight, vapor-tight mass. 


ii. ja Ss ts ae a ‘e al 2 a: 

CORD CANNOT PULL OUT OF PLUG. Double-clamp- 
ing cord-grip relieves strain on plug terminals. And 
because terminals and wires are completely em- 
bedded in insulating resin, connections cannot 
loosen to cause arcing. 


NEW 
BXPLOSION-PROOEF 
RECEPTACLE AND PLUG 


FOR CLASS I, GROUP COR D, ATMOSPHERES 


The Hubbellock Explosion-Proof Re- 
ceptacle and Plug prevent arcing when 
electrical connections are made or 
broken in explosive atmospheres. No 
special wiring is required for installa- 
tion in new or existing structures. 


There are no air spaces in the plug 
where explosive gases can collect. No 
current can flow to the receptacle con- 
tacts while the plug is being inserted 
or removed. Switching takes place in- 
side a vapor-sealed 
| safety chamber of 
heavy bronze and 
aluminum castings. 





Any 20-ampere, 125-volt, 60 cycle A.C, 
appliance may be operated from the 
receptacle by substituting the Hubbel- 
lock Explosion-Proof plug for the 
present plug. Appliances equipped with 
the Explosion-Proof plug will also op- 
erate in conventional 3-wire Hubbel- 
lock receptacles. 


Plug and receptacle are listed by 
Underwriters’ Laboratories and are 
described by the National Fire Protec- 
tion Association for use in Class I, 
Group C or D, explosive atmospheres. 
They are ideal for hazardous indus- 
trial areas and for hospital operating 
and delivery rooms. 


- Write now for detailed specifications and prices. 
*‘Hubbellock’’ is a registered trademark of Harvey Hubbell, lnc. 


neo Hubbelloc rae, 


HARVEY HUBBELL, INCORPORATED « BRIDGEPORT 2, 


For more details on above items, use reply card on page 17 














CHANNELS—ACCESSORIES 


DURO and STEEL CITY PRODUCTS...The complete 
electrical line... Now available from one dependable source! 


STEEL CITY ELECTRIC COMPANY PittssuRGH 33, PA. 
Subsidiary of American Marietta Company 


For more details on above items, use reply card on page 17. Electrical South / December 1961 





NOW 








PROFIT 





A Complete Line of Carol Cord Sets 
and Extensions in Durable Vinyl Packages 


A complete line of profit-packed 
Carol cord sets and extension 
cords means many ways to catch a 
customer's eye. And Carol's “see 
through” vinyl packaging and big 
new service display makes every 
one easy to see... easier to sell. 

For heater appliances ... vacu- 
um cleaners ... power supply... 
ranges and dryers...indoor and 
outdoor extensions — each set is 
clearly marked and easy to reach 
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on the handy serve-yourself dis- 
play. That's double-barrelled sales 
power! 

This distinctive Carol display 
rack is yours — and it doesn't cost 
you a cent — when you order the 
fast moving initial assortment. So 
get in on Carol's profit making 
sales program for cord sets and 
extensions ... Write, wire or call 
Carol today — or fill out the cou- 
pon for details. 


THE COMPLETE LINE 
... AND IT'S PACKAGED 


Carol Cable Company, Dept. 312 
Pawtucket, R. I. 


Gentlemen: 


Send me full details on Carol's profit- 
packed replacement cord sets and 
extensions. 


Company 
Address 


For more details on above items, use reply card on page 17 





In every profession, one 1 
of the problem quickest, easiest, and most accurately. 
Amprobe Gis the stethoscope of the electrical industry 


The Amprobe RS-3* enables you to take voltage, current and resistance readings to help diagnose electrical “ills.” It saves you time 
and effort; it adds to your reputation for ability and service. Here are a few typical applications. Ask your distributor or write today for 


more details: @ determine current loads of power equipment @ make,@ commercial and industrial load surveys @ identify unmarked motor 
terminals @ test for low-voltage conditions ™@ check resistanc 


. INSTRUMENT CORPORATION 
in solenoid coils. *Only $52.50 (slightly higher outside U.S.). ke. AM PROB 630 MERRICK ROAD, LYNBROOK, NEW YORK 


CANADA: ATLAS RADIO CORP., 50 WINGOLD AVE., TORONTO 
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Photo courtesy The McPherson Sentinel 


some Wire Needs Can’t Be Forecast, 


But Southwire 
Service Can! 


At Southwire, service is paramount in 
every man’s mind. We are proud of our 
reputation for quality, but we know that our 
business has been built on service. 

Our concept of service is based on two 
facts: (1) Extremely flexible manufactur- 


Every man and every company has a differ- 
ent idea of the word “service.” 

With some, service means hours. With 
others it’s a matter of days. Others, ham- 
strung by outmoded thinking and systems 
that are covered with cobwebs, think in terms 
of weeks. 


ing schedules; (2) Rapid delivery by our 
own fleet of trucks. 

We hope you will make us back up these 
claims. When you need wire in a hurry, call 
Southwire, and get acquainted with the 
fastest service in the industry. Remember: 
Southwire means service! 


@ Bare and Weatherproof Copper and 
Aluminum Line Wire 

@ Neoprene, Polyethylene, and 
VWP* (Vinyl) Weatherproof Copper, 
Aluminum and Triplex 

@ U.R.C. (DBWP, TBWP) Copper 

@ Copperweld® Conductors 

@ Copper and Aluminum Building Wire 

@ ACSR and All Aluminum Cable 


@ ALSO FABRICATORS OF COPPER AND ALUMINUM 
“OR WIRE AND CABLE MANUFACTURERS 


@ Galvanized Steel Guy Strand 
and Static Wire 

@ Aluminized Steel Guy Strand 
and Static Wire 

@ Aluminum Alloy Wire 

@ Cable Accessories 

@ NM Sheathed Cable 

@ THW Building Wire 
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VIII III IIL 


look for this 
marking... 


_..and this tag 


on every bundle 


Your assurance of top protection 


against corrosion... 


of faster and better conduit installations 


The new SPANG Blue Star Galvanized Rig- 
id Steel Conduit now has the regular hot- 
dipped galvanized coating plus a second 
galvanized coating for extra protection 
against corrosion! 

Threads are uniformly galvanized on 
every ridge and valley for easy coupling. 
No excess zinc to chase off . . . no bare 
spots. It’s the best thread protection avail- 
able against corrosion. 

Double coating on the conduit inhibits 
rust formation. Finish won’t flake off. Pro- 
vides fine appearance in exposed locations. 


Easier handling, too. SPANG Blue Star 
Conduit is bundled with steel strapping in 
sizes up through 112”. Shipped in one-ton 
lifts for fast handling by lift truck, easy 
inventory. 

You owe it to yourself to try new SPANG 
Blue Star Conduit. Get complete details 
from your nearby SpANG Distributor. 

SPANG Blue Star Conduit is one of the 
many fine products produced by National 
Supply Division, Armco Steel Corpora- 
tion, Two Gateway Center, Pittsburgh 22, 
Pennsylvania. 


ARMCO National Supply Division 


V 











INFORMATION CENTER 


Help yourself to free literature 
and more details on any prod- 
ucts mentioned in this issue. 


Instead of writing a dozen different manufacturers for free 
literature and more information on products, equipment, or 
services, just insert on the cards below the appropriate key 
numbers of the items in which you are interested. These cards 
may be used to get information on products mentioned in the 
following departments (see Contents Page for page number): 


Catalogs and Bulletins New Electrical Products 
New Utility Equipment Advertisements 


Be sure to print or write legibly your name and address— 
drop it in the nearest mail box and 


ES pays the postage! 


Send this FREE LITERATURE (fi a bey mubert): 


Send this FREE LITERATURE (fil in key numbers): 


aceeeeeeeneesnnene eeewecncnccececees. secccerceseceecces. eecwececececceececes 


teeee en an ee nee enn eee oe ereweccencccess-ee-+ eeoceesceceses 


Send free information on these ADVERTISEMENTS: 


Company... 

ACS 

i ecsneneteicicahlthicinseliaipadtententaciintaltgianmtinatiis 

i cs eeeelisctelsgutinastintealetiiiciahintitiepietagn tga ib inlsddapiceeenitinaciniaietadn adil 
EARL SAL RE ELI Stak AY SOME fa a 


ITAA cinienipitepscereonectiianc 





These cards 
can help 
you get 
valuable 

information 


Postage 
Will be Paid 


Electrical South 
1760 PEACHTREE ROAD, N. W. 
ATLANTA 9, GEORGIA 


Electrical South 
1760 PEACHTREE ROAD, N. W. 
ATLANTA 9, GEORGIA 


Ne Postage 
Stamp Necessary 
if Mailed 
in the 
United States 


No Postage 
Stemp Necessary 
1 if Mailed 
in the 
United States 
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COMPRESSION CONNECTORS — 
New and fully illustrated Bulletin 13 
offered by the James R., Kearney 
Corp., 4236 Clayton Ave., St. Louis 
10, Mo., shows their complete line of 
Squeezon compression fittings. They 
make all overhead distribution con- 
nections from line wire to ground rod 
on aluminum, ACSR, copper, or 
combinations of them. Application 
and installation data are given for 
tap connectors of several types; 
service entrance, splicing, jumper 
and repair sleeves; terminals, stir- 
rups and ground fittings. Mechanical 
and hydraulic installing tools for 
both dead and hot line work are 
listed. 

Write in No. Al45 on card, p. 17 


WATER HEATING BOILER — 
Precision Parts Corp., 400 N. First 
St., Nashville 7, Tenn., has available 
a bulletin containing catalog infor- 
mation on their electric hot water 
heating boiler, diagrams of the boiler, 
and data on the advantages of its use. 
The boiler comes complete with wa- 
ter circulator and safety valve on 
models A through K. 

Write in No. Al46 on card, p. 17 


ADEQUATE WIRING — “Bright 
Ideas for Ladies” is the title of a new 
booklet from American Metal Mould- 
ing Co., 146 Coit St., Irvington 11, N. 
J. The booklet was prepared by the 
Armoured Cable Section of the Na- 
tional Electrical Manufacturers Asso- 
ciation to acquaint homemakers with 
the electrical wiring their homes 
need for full electrical living now 
and in the future. 

Write in No. Al47 on card, p. 17 


ELECTRICAL CONDUITS — “Na- 
tional Electric Conduits” is the 20- 
page Catalog No. 603 which describes 
and illustrates the many types of 
electrical conduits manufactured by 
National Electric Div., H. K. Porter 
Co., Porter Bldg., Pittsburgh 22, Pa. 

Write in No. Al48 on card, p. 17 


TRANSFORMERS—R T & E Corp., 
1900 E. North St., Waukesha, Wis., 
has available a bulletin describing 
Terra-Tran transformers for residen- 
tial underground distribution. The 
15-page booklet is illustrated and 
contains complete information on 
construction, application, and design 
features. 

Write in No. Al49 on card, p. 17 
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ANCHORING DEVICES—An Illus- 
trated 32-page catalog, No. 70, de- 
scribing more than 25 anchoring and 
drilling devices for making fasten- 
ings to masonry, is available from 
the Arro Expansion Bolt Co., Marion, 
Ohio. 

Write in No. A150 on card, p. 17 


CONNECTORS — Comprehensive, 
up-to-date information on electrical 
connections for overhead lines in 
transmission and distribution is now 
available in one convenient publica- 
tion, a 10-page manual issued by 
Burndy Corp., Norwalk, Conn., on 
connection techniques, connectors, 
and installation tooling. 

Write in No. A151 on card, p. 17 


ELECTRIC HEATING — Electro- 
mode Division of Commercial con- 
trols Corp., 570 Culver Rd., Roches- 
ter 3, N. Y., is now offering their 
complete line of electric heaters and 
heating systems for the home. De- 
scriptions, specifications and illustra- 
tions are included for wall and por- 
table heaters for large and small 
rooms, radiant panel heaters, base- 
board heaters and radiant cable heat. 

Write in No. Al52 on card, p. 17 


ELECTRICAL EQUIPMENT — A 
new 12-page pictorial bulletin briefly 
describes manufacturing facilities and 
electrical products of Crouse-Hinds 
Co., Syracuse 1, N. Y. Emphasis is on 
the variety of equipment available in 
the four product lines; Condulet elec- 
trical equipment, floodlights, aviation 
lighting equipment, and traffic con- 
trol. 

Write in No. A153 on card, p. 17 


CONNECTOR BULLETINS — Six 
new bulletins have been released by 
Ilsco Corp., 4730 Madison Rd., Cin- 
cinnati, Ohio. They cover the Ilsco 
line of solderless connectors, special 
connectors, lugs, neutral bars, crimp 
lugs, and the Ilsco Lok-A-Blok. The 
bulletins include descriptive materi- 
al, dimensions, and packaging data. 

Write in No. A154 on card, p. 17 


WIRE PULLING LUBRICANT — 
Illustrated six-page folder showing 
the advantages of an improved Y-Er 
Eas wire pulling lubricant is avail- 
able from Electro Compound Co., 
4145 W. 150th St., Cleveland 11, Ohio. 

Write in No. Al55 on card, p. 17 


FLUORESCENT FIXTURES—The 
new Miller Sabre fluorescent fixture 
is illustrated in the Sabre catalog, 
page 13, published by The Miller 
Company, Meriden, Conn. This page 
points out application, construction 
details, and dimensional, illumina- 
tion, and installation data. 

Write in No. A156 on card, p. 17 


TROFFER CATALOG—A 36-page 
catalog, with complete information 
on their newly re-designed architec- 
tural troffers has been released by 
Smithcraft Lighting Division, Chel- 
sea, Mass. Divided into sections for 
selection of lighting units, the cata- 
log gives complete illustrations and 
data for 1 and 2 foot troffers in all 
types of ceiling construction. Also 
included in the catalog is informa- 
tion on ceiling lighting patterns, 
shielding designs, lighting techniques 
and applications. 

Write in No. A157 on card, p. 17 


CONSTRUCTION ANCHORS — 
“Anchoring for Power and Commu- 
nication Lines,” a completely illus- 
trated manual on improving line con- 
struction with better anchoring, has 
been published by the Advertising 
Dept., the A. B. Chance Co., Centra- 
lia, Mo. The 25-page booklet shows 
how to install the right anchor at the 
right place in the right way. 

Write in No. A158 on card, p. 17 


SMALL WIRE STRAPS—Added to 
the one-hole Viking strap line are 
three new Midget straps for small 
wires. The #616 for fastening RX 
and UF 2/14, 2/12, and BX 2/14; the 
#416 for wires to “4” OD; and 
#316 for wires of 3/16” and “4”. 
These galvanized straps, designed to 
take several sizes of wires; are fea- 
tured in literature released by W. W. 
Cross & Co., Viking Cable and Fas- 
tening Devices, Greenville, R. I. 

Write in No. A159 on card, p. 17 
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Electrical contractor J. M. Johnson, 
left, goes over building blueprints 
with J. Curtis Sanford, owner and 
builder of the huge Bronco Bowl. No 
blueprints were used for the lighting 
and wiring installations. 


Timesaving methods 


Shortcuts enabled contractor to finish 





This article should be especially 

helpful to the following readers: 
Electrical Contractors 
Electrical Utilities 
Electrical Wholesalers 
Electrical Inspectors 
Industrial Engineers 
Consulting Engineers 





By Bob King, Southwestern Edi- 
tor, Dallas, Texas. 

@ A big job had to be done in 
a big hurry. 


That’s what Johnson Electric 
Co., Dallas, was told upon receiv- 
ing the contract for all electrical 
work at the new Bronco Bowl 
Recreation Center. 

Although there are a few bowl- 
ing alleys in the country that have 
more than the 78 lanes boasted by 
the recently completed Bronco 
Bowl, none approaches the size of 
the huge Texas center with its 
150,000 square feet of floor space, 
nearly four acres. 

J. Curtis Sanford, Dallas de- 
veloper, owner and builder of the 
Bronco Bowl, said the building 
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extensive bowling center electrical installation in four months 


from front to back is the length 
of two football fields placed end 
to end, plus ten feet. 

Johnson Electric began work 
May 1 and found they were to 
have all electrical work completed 
by September 1. This meant tak- 
ing advantage of all shortcuts and 
timesaving methods they could de- 
vise in order to finish the job in 
four months. 

To begin with, the wiring and 
installation of lighting fixtures, 
switches, and other such work 
were done entirely without blue- 
prints or wiring diagrams, with 


the exception of the distribution 
system, for which J. M. Johnson 
drew up blueprints. 

This was not exactly a simple 
feat, but it was beneficial that 
Johnson had done the electrical 
work for two previous Dallas 
bowling alleys built by Mr. San- 
ford. 

When asked about the most dif- 
ficult part of the job, Samuel L. 
Nealy, electrical superintendent 
for Johnson, said that the necessitv 
of pulling four runs of heavy wire 
390 feet through four-inch conduit 
was probably the most difficult. 


Each of the four conduits required 
that three 500 MCM and one 250 
MCM cables be pulled through. 

Since the electrical crew was do- 
ing well holding to their time 
schedule, they didn’t want to lose 
any time on this problem. 

Using the largest jet gun made 
for this purpose, they fired a nylon 
cord through, then followed with 
the pull line, and next pulled the 
heavy cables through by use of a 
winch mounted in the ceiling more 
than 400 feet away from where the 
cable was entering the conduit. 

The cable was pulled directly 


Specially designed chandeliers add charm 
and beauty to the main recreational area, 
which has 72 bowling lanes in addition to 
a miniature golf course, ping-pong tables, 
and billiard tables. High-level illumina- 
tion is provided for bowling by 500 fluo- 
rescent industrial fixtures. Right: A $2,500 
chandelier in the private club is modeled 
after those in the Vienna Opera House, 
and can be controlled by a dimmer. Ac- 
cent lighting throughout the room can be 
regulated by another dimmer control. 


Left: Four specially designed reflector 
housings mounted on the ceiling provide 
90 footcandles for the six lanes in the 
3,000-seat professional bowling arena. 
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from the reels, which had been 
mounted on jacks. The job of pull- 
ing 12 cables through the four con- 
duits for nearly 400 feet could 
have taken a great amount of time 
and possibly thrown them off 
schedule. Using the methods de- 
scribed, the job took only eight 
hours, said Mr. Nealy. 

Another problem came up when 
owner J. Curtis Sanford asked Mr. 
Johnson to design some kind of 
indicator board with lights above 
the six professional bowling lanes 
to enable spectators to follow the 
game more easily. 

Johnson Electric came up with a 
triangular shaped board with ten 
plastic bowling pins which show 
the number of pins left standing 
after each ball is rolled. The board 
works directly from the pinsetting 
mechanism through a system of re- 
lays. Lighted plastic pins on the 
indicator board correspond to the 
pins left standing. 

After getting one model relay 
board ready that would do the job 
for them, Mr. Nealy quickly set up 
a jig in order to wire the other 


five boards faster and more ac- 
curately. 

At the Bronco Bowl, the main 
bowling and recreation area has 
36 lanes on each side of the huge 
room. Six additional lanes are in 
the 3,000-seat arena at the far end 
of the building, and are used by 
the National Bowling League pro- 
fessional bowling teams. It is also 
the home of the Dallas Broncos 
bowling team, owned by Mr. San- 
ford. 

In addition, there is a restaurant, 
several snack bars, a nursery, 
miniature golf course, a half dozen 
ping-pong tables, and ten billiard 
tables, plus a barber shop, beauty 
salon, and a private club. 


Elaborate lighting 


Five large chandeliers of special 
design, supplied by Rogers Electric 
Co., Dallas, provide the principal 
lighting decoration in the large 
area between the bowling lanes. 
The fixtures are eight feet wide, 
have a total of 36 bulbs each, 
ranging from 60 to 100 watts, and 
cost about $900 apiece. 


Accent lighting is provided by 
numerous clusters of pendant 
cylindrical light fixtures with 25- 
watt clear glass bulbs. Two brass 
dome fixtures are above each 
billiard table, making 20 in all, for 
additional illumination. 

Extending above the bowling 
lanes on either side of the room is 
a specially designed sawtooth ceil- 
ing, rather like an inverted stair- 
case. Behind each valance are 
eight-foot slimline fluorescent 
tubes in parallel, stretching for 
200 feet down each row. There are 
five rows on each side of the room 
which brilliantly illuminate the 
bowling pins and lanes, but pre- 
vent glare to the bowlers. About 
500 fluorescent tubes are used for 
lighting in these two sections. 

All fluorescent fixtures operate 
on 277 volts, with incandescent 
lights wired for 110 volts. In the 
professional bowling arena, the 
3,000 seats are in a horseshoe seat- 
ing arrangement which partially 
encircles the six lanes used by the 
NBL professional bowling teams. 

Directly above these six lanes 





Above: The electrical installation includes 
elaborate exterior illumination. Units 
placed on the walls break up what would 
be a monotonous surface pattern. Parking 
areas are well lighted, as are walkways 
and the large front entrance. 


Left: Low-voltage touch switches are lo- 
cated near activator panels for the 78 
bowling lanes. All lighting in this area 
can be controlled from the console. 


Right: Electrician Don Perry makes ad- 
justments on a relay board that operates 
indicator lights above the professional 
bowling lanes. Five more similar relay 
boards are mounted to work directly off 
the pinsetting mechanism for each lane. 
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are four huge reflector housings 
having louver bottoms with 64 
fluorescent tubes in all, to provide 
lighting for the bowling teams. 

These fixtures, designed by 
Johnson, are 34 feet long, about 
four feet wide at the bottom, and 
taper to 20 inches across the top 
where they mount to the ceiling. 
Each fixture weighs about 1,200 
pounds. 

There are four rows of the 
eight-foot slimline fluorescent 
tubes in parallel in each housing, 
16 tubes to each row. From the 
fixture mountings 35 feet above 
the floor, light measurement at 
floor level gives a reading of 90 
footcandles. 

Also in the bowling arena are 
16 spherical fixtures designed to 
represent bowling balls. Each of 
the plastic globes, 30 inches in 
diameter, houses a 100-watt bulb. 
There are also 16 drum type aisle 
light fixtures flush mounted 
around the arena and near the 
exits. Mounted in the ceiling near 
the main entrance doors are 16 
cylindrical metal fixtures. 


Main power source for the 
building is a 13-kv line installed 
by Dallas Power and Light Co., 
which feeds into a_ 1,000-kva 
transformer located at the rear of 
the building. 

Feeder lines through four-inch 
conduit connect to switchgear lo- 
cated on either side of the build- 
ing. The switchgear breaks down 
the incoming current to 277/480 
volts and leads through four-inch 
rigid conduit to the submains, 
then to 75-kva transformers. 

The lighting panels for the 277- 
volt fluorescent lighting also take 
care of the 23 double-arm, four- 
lamp Power Groove luminaires in 
the parking lot areas. Other light- 
ing panels take care of the 110- 
volt incandescent fixtures. 

Three-phase parallel wiring was 
used throughout the building, with 
the automatic pinsetters and bowl- 
ing mechanisms operating off 
standard 120/220-volt wiring. 
Hundreds of Remcon low-voltage 
touch type three- and four-way 
switches are located at key points 
in the building. 
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The use of the 24-volt switches 
was a big timesaver, according to 
Mr. Johnson, who pointed out that 
they could run 40 or 50 No. 14 
and No. 16 wires through conduit 
to the switches, as compared with 
only a few No. 12 wires in the 
same size conduit if they had used 
the conventional wall switches. 

Mr. Nealy estimates that 180,000 
feet of No. 14 and No. 16 control 
wire was used throughout the 
building. The low-voltage wire 
leads to three main control centers 
in the building. It was also esti- 
mated that more than 100,000 feet 
of all sizes of rigid conduit, from 
one-half to four-inch, was used on 
the job. 

Main lighting controls are at the 
front, just inside the entrance. The 
light switches are mounted near 
the panels that activate the auto- 
matic pinsetters on each of the 72 
lanes in this section. All lighting 
in the entire room can be con- 
trolled from this point. 

A similar switch panel is at the 
far end of the room, near the en- 

(Continued on page 103) 





Proper maintenance for power tools 


Instruction in their use, minor on-the-job maintenance, adequate storage, 








This article should be especially 
helpful to the following readers: 
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By Wendell Givens, Field Editor, 
Birmingham, Ala. 

@ “Acquisition of power ‘tools 
and equipment is only the first 
step; their proper use, mainte- 
nance, and repair are equally im- 
portant.” 

Thus said J. E. Galloway, chief 
estimator for Knight Electric 
Company of Birmingham. Mr. 
Galloway fulfills another vital and 
rather unusual role for an esti- 
mator: he is caretaker of the com- 
pany’s power tools. 

What is an estimator doing in 
tool repair? With Mr. Galloway 
it’s a voluntary effort that stems 
from a lifelong mechanical bent. 
There’s no way of figuring the 
dollars-and-cents savings he has 
effected, both from repair of tools 
and job time saved, but certainly 
it is considerable. 

Mr. Galloway follows and recom- 
mends these procedures in the 
maintenance and repair of tools: 

(1) When new tools are pur- 
chased, instruct job foremen thor- 
oughly in proper use and care. 

(2) Encourage minor on-the-job 
maintenance of tools, such as oil- 
ing, sharpening, and tightening. 

(3) Forbid opening or repairing 
of hydraulic tools on the job. 

(4) Provide adequate storage 
facilities for tools, both on the job 
and at the plant. 

(5) Check tools as they come off 
jobs and set aside those which 
need servicing. 

(6) Anticipate repair needs 
through factory literature and ex- 
perience with tools; stock indicated 
replacement parts in advance. 
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Mr. Galloway’s yen to know 
what makes mechanical things 
tick began when he was a teen- 
ager tinkering with a Model T. 

“A man with a mechanical bent 
isn’t going to stay away from the 
tool bench too long at a time,” he 
said. “I enjoy my principal job of 
estimating, but an occasional trip 
to the tool bench keeps it from 
getting monotonous.” 

As do most people mechanically 
inclined, Mr. Galloway has a home 
workshop and occasionally he car- 
ries home a drill, a knockout 
punch, or a power stud driver for 
repair there. 

Most power tools are rugged 
and can stand a lot of abuse, he 
said, but Knight electricians are 
admonished to guard against 
abuse. 

Sending tools to the factory for 
overhaul or repair usually requires 
from three to six weeks, Mr. Gallo- 
way pointed out, but most such 
work can be done in a half day 
and sometimes in a half hour at 
the Knight plant. 

Knight Electric owns most pow- 
er tools and equipment in use to- 
day by electrical contractors. But, 
Mr. Galloway said, the firm does 
not purchase them when only rare 
use is indicated. Winches and lad- 
der trucks, for example, are 
rented as needed because the 
company doesn’t have sufficient 
call to justify their purchase. 

Maintaining a winch on a com- 
pany truck requires additional in- 
surance and a license, he stated. 
“Besides, on large construction 
jobs, there’s usually a crane being 
used and we can rent it for nom- 
inal cost.” 

Actually, every contractor’s 
needs in tools and equipment vary, 
he said, so each must determine 
his individual requirements. 

Knight electricians do not re- 
pair tools on the job beyond minor 
adjustments. “An electrician can 
waste a lot of time fooling with a 
tool that is out of commission,” 
Mr. Galloway asserted. 

“We instruct our men to call 


for another if a tool isn’t doing the 
job it’s supposed to do. In addi- 
tion to the waste of time, many 
tools—especially hydraulic units— 
can be damaged if repair is at- 
tempted under adverse condi- 
tions.” 

When Knight Electric purchases 
new tools, Mr. Galloway discusses 
proper use and care with foremen. 
Often, until the men are fully 
acquainted with the equipment, 
factory literature is sent along to 
the job site. 

Protective storage for precision 
tools is just as important at the job 
site as at the plant. For that pur- 
pose Knight Electric uses all-steel, 
weatherproof gangboxes. 

Because they don’t develop leaks 
as wooden boxes do, they can be 
left out in any kind of weather 
and are virtually indestructible. 
The all-steel boxes cost about $125 
each. 

As do all contractors, Knight 
Electric occasionally lends and 
borrows tools, with no _ rental 
charge either way except for the 
most expensive ones. “Actually, 
there’s comparatively little bor- 
rowing,’ Mr. Galloway said, “and 
damage to tools is rare. The only 
problem usually is in having them 
returned.” 


Some observations 


On tools and equipment which 
Knight Electric uses most, Mr. 
Galloway had these observations: 

Hydraulic conduit benders— 
Dirt breaks them down in a hurry, 
so a clean working area is essen- 
tial for repair. Knight Electric 
doesn’t permit opening or repair- 
ing them at job sites. Manual 
benders require some maintenance 
but replacing the seal or packing 
is simple. 

Cable pullers—Faster and more 
economical to order parts and re- 
pair rather than sending to fac- 
tory and paying freight both ways. 
Greasing, brake repair, and cor- 
rection of electrical circuits usual- 
ly clear up trouble. 

(Continued on page 104) 
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is as important as acquiring them 


and frequent checking for damage insure good return on tool investment 


All-steel gangboxes, such as this truck-mounted 
unit, provide maximum protection for tools. 


A pipe threader with power drive saves labor; 
Chief estimator J. E. Galloway is caretaker of power equipment. proper maintenance insures dependability. 
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Contractor actual trial report 


Weighing a four pounds, including batteries, the cordless drill is 
especially useful on short maintenance and troubleshooting jobs. 


MOTOR SILVER GRAPHITE RECHARGING 
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The drill contains no field windings. Power from the four nickel-cadmium 
batteries is applied only to the armature. The batteries will take a 
minimum of 400 charges before replacement is necessary. 
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A quality tool, 








This article should be especially 
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By Fred W. Goette, III, Stewart- 
Goette Electric Co., Macon, Ga. 

@ “Candid Camera” would have 
a field day recording the surprised 
expressions that occur when some 
unsuspecting person presses the 
switch on Black & Decker’s new 
cordless drill and, to his amaze- 
ment, it begins to run without be- 
ing plugged into an outlet. 

This may be the reason the self- 
powered drill is equipped with a 
safety that prevents accidental 
operation. 

No one could deny the useful- 
ness of a drill that can operate 
from its own built-in power 
source. In the 1920’s, my father 
mounted a chuck on a small d-c 
motor and, with a storage battery 
for power, used it in his knob and 
tube work. 

Even now, 40 years later, the 
need for a drill that powers itself 
still exists. Thorough tests show 
that B&D has, in large part, 
answered that need, for though 
their model C600 is not an all- 
purpose drill, it is definitely useful 
to electricians and others. 

Close inspection reveals the 
quality we’ve come to expect from 
an old line tool manufacturer like 
B&D. The gearcase and motor 
housing are constructed of highly 
polished metal. The handle, which 
houses the rechargeable batteries, 
is molded of a black plastic which 
seems almost unbreakable, al- 
though it is markedly easy to 
scratch. 

At the bottom of the handle a 
rubber holder is provided for the 
chuck key. The drill is totally en- 
closed, which will prevent the en- 
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drill is practical, safe, and versatile 


it is designed to perform a large variety of light-duty drilling tasks 


trance of abrasive particles that 
often damage the bearings of ordi- 
nary drills. 

Inside the drill, anti-friction ball 
and needle bearings are used 
throughout. A single gear, mesh- 
ing directly with teeth on the 
motor shaft, provides speed reduc- 
tion for the drill. No-load chuck 
speed on the test drill checked out 
at 825 rpm. 

Simplicity of design contributes 
in large measure to the almost un- 
believable quietness of operation. 

There are no field windings in 
the drill. A large permanent mag- 
net is used to supply the field flux 
while d-c power from the nickel- 
cadmium batteries is applied only 
to the armature. 

The armature is also unusual, 
being encapsulated in fiberglass 
without the use of iron lamina- 
tions. The trigger switch is a sim- 
ple direct acting type, spring 
loaded make and break contacts 
being unnecessary. 

The charging unit supplied with 
the drill is basically a half-wave 
rectifier, utilizing a small trans- 
former and diode. It is equipped 
with a signal lamp and a charging 
rate selector switch which gives 
two charging rates by switching 
one of two resistors in or out of 
the circuit. 


The drill charger connects to a conventional |15-volt power line. 
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Table I—Hole capacity of '/4-inch cordless drill 


This shows conservatively the number of holes that can 
be drilled in various types of materials with one charge 
of. the cordless drill batteries. Three factors have im- 
portant effect on results obtained: (1) sharpness of bit, 
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(2) material being drilled, and (3) operator's drilling 
proficiency. When all three of these factors are at 
optimum value, more holes than indicated here can be 
obtained from a single charge of the four batteries. 
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On the high rate the batteries 
can be recharged in less than ten 
hours, while the tool may be left 
connected indefinitely on the lower 
rate to insure full power when the 
drill is needed. 

In our work we never found it 
necessary to use the high rate. 
Leaving the drill on low charge 
overnight kept the batteries fully 
charged. 























Metal Drilling, straddling a roof 
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Drill whenever, wherever you like 


A variety of o 
formed with the drill, which o 
convenience and safety. 
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rations can be _- 


ers 


B&D would be the first to ad- 
mit that this new drill is a light- 
duty tool. It is in no way intended 
to replace their 120-volt, heavy- 
duty drills. Rather, it should be 
recognized as a supplement to 
those drills and as a replacement 
for rotary and plunger type hand 
drills. 

The endurance chart will show 
that the C600 gives truly remark- 
able performance when drilling 
small holes in light material, but 
capacity decreases sharply as 
heavier loads are imposed. 

In a way this little drill is a 
sleeper. The first time you pick it 
up and press the trigger you’ll 
swear it doesn’t have enough 
power to penetrate %-inch ply- 
wood. The comparatively silent op- 
eration furthers that illusion. 

If those are your feelings let me 
suggest that you try to hold the 
chuck with your hand when you 
operate the trigger switch. Be 
very careful not to lose some skin 
in the process. 


Performance tests 


As a more accurate indication of 
the power available, here is the 
way the cordless drill stacks up 
against a standard, heavy-duty, 
1,600-rpm %-inch drill. 

The locked rotor torque of the 
cordless drill in foot-pounds was 
15g as compared with 2% for the 
standard heavy-duty drill. Drill- 
ing speeds of the two drills were 
as follows: 

On %-inch steel, ™“%-inch hole, 
the cordless drill required 1 min., 
51 sec., as compared with 25 
seconds for the heavy-duty stand- 
ard drill. 

On '%-inch pine, drilling five 
%-inch holes, the cordless drill 
required 13 seconds as compared 
with eight seconds for the standard 
drill. 

On hard brick, drilling a 5/16- 
inch hole, the standard drill re- 
quired 20 sec. The cordless drill 
was judged ineffective in drilling 
hard brick but it produced a 5/16- 
inch hole in soft brick in 40 sec. 

Performance of the drills was 
about equal on sheet metal. In 
comparing the _ locked rotor 
torques, remember that the cord- 
less drill is geared to 800 rpm 
while the standard drill turned up 
1,600 rpm. 

As I said before, the cordless 
drill is not designed to compete 
on a power basis with the standard 
drill and this test was conducted 
solely to establish a _ reference 
point in rating the new drill. 

Obviously, it is on the short 


maintenance and troubleshooting 
jobs that this drill will prove most 
useful. As an example, consider 
an electrician replacing a ballast 
in a fixture about 12 feet off the 
floor. 

It is often necessary to drill 
more mounting holes if the new 
ballast is not a perfect match for 
the old one. This would usually 
mean going to the truck for an 
extension cord, searching for an 
outlet, connecting, drilling, dis- 
connecting, recoiling, and replac- 
ing the cord in the truck. 

The self-powered drill can 
easily cut five minutes from this 
simple job. It is equally handy for 
other short, light-duty applica- 
tions, particularly when the job is 
located in relatively inaccessible 
places such as attics, basements, or 
those requiring the use of a lad- 
der. 

Wherever the unhandiness of an 
extension cord outweighs the su- 
perior power and endurance of a 
standard drill, the C600 will find 
a job. 

After the drill had spent a week 
in the hands of an electrician, it 
was used on a number of small 
jobs. It drilled pilot holes for wood 
and metal screws, helped to install 
outlets and EMT, and aided in 
hanging fluorescent fixtures. 

We even sneaked it off one 
weekend to use in building a deer 
stand deep in the woods. 

Few things are perfect and the 
C600 is no exception. For our 
work, a better carrying case is 
needed. The case furnished is 
made of expanded polystyrene. It 
is not equipped with clasp or 
hinges and the material is too 
fragile for hard use. 

We found that the chuck key 
was very easy to lose from its 
holder on the drill handle. It is 
probably a good idea to tie it to 
the holder with a rubber band. A 
hook for fastening the drill to 
your belt would also be a help. 

The charger is a little unhandy 
in its present form. The drill 
usually winds up lying on a table 
while being charged. A charger 
designed to be wall mounted and 
equipped with a bracket to hold 
the drill would be ideal. 

Brush inspection could’ be 
termed difficult since it is neces- 
sary to remove seven screws and 
disassemble the handle to check 
them. From all appearances 
though, this tool will be very easy 
on brushes so inspection will not 
be required too often. 

These deficiencies are, thank- 

(Continued on page 103) 
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residential safety 
and convenience! 


The leader in safety . . . BullDog’s 
Duplex Pushmatic® circuit breaker pro- 
vides two protective systems in each cir- 
cuit. A thermal control teams up with a 
magnetic coil to assure maximum protec- 





Thermal device 
in each circuit 
guards against 
overloads, but 
avoids nuisance 
tripping for 
short-lived, 
normal current 
inrush. 
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tion under any residential operating condi- 
tion and to avoid nuisance tripping. Bolted 
bus-bar connection assures tight, positive 
contact that prevents overheating. This 
maximum electrical safety is your best 
protection against costly trouble calls! 
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The leader in convenience . . . the 
Duplex Pushmatic puts two general-pur- 
pose circuits, 15 or 20 amps, in the panel 
space of one—provides maximum circuit 








Separate 
magnetic coil 
protects each 
circuit of the 
Duplex—trips 
instantly in the 
event of a 
short circuit. 


BullDog Elect 


flexibility with smaller, less expensive 

panels. And the Duplex is the only breaker 

with exclusive pushbutton convenience. 

Also, a tripped breaker can be identified 

instantly by sight or touch, resets with a 

push of the finger. For complete details on 

Pushmatic breakers and panels, write for 

ee ; your “‘Pushmatic Pocket Guide” —it’s free! 


ric Products Division, 1-T-E Circuit Breaker Company, Box 177, Detroit 32, Mich. In Canada: 80 Clayson Rd., Toronto, Ont. Export Division: 13 East 40th St., New York 16, N. Y. 


BULLDOG ELECTRIC PRODUCTS DIVISION 


(f}) -T-E CIRCUIT BREAKER COMPANY 


Contact the I-T-E Office in your locality for additional product information and servict 





Wide variety 


This article should be especially 
helpful to the following readers: 
Electrical Contractors 

Electrical Utilities 
Electrical Wholesalers 
Electrical Inspectors 
Industrial Engineers 

Consulting Engineers 


By Earl L. Fewell, Price-Fewell, 
Inc., North Little Rock, Ark. 

@ The electrical contractor who 
has enough power tools and 
equipment gets the profitable jobs 
that are executed faster and bet- 
ter. 

it we have any secret concern- 
ing our growing operation, it is 
that—just power tools and enough 
of them. 

We regard any laborsaving de- 
vice that conserves time and does 
better work as an investment 
whose cost should not be counted. 


Sy . ns 
cies a ial 


Each Ramset gun can produce in ten minutes 
work taking three hours, using hand drills. 
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iobs go to firm with power tools 


of equipment enables contractor to offer one-stop electrical service 


In buying a new power tool, our 
only rule is that it should pay for 
itself within two years. Most units 
pay for themselves much sooner, 
sometimes on one job. 

Representing an investment of 
$10,000, our power tools and labor- 
saving equipment help us to at- 
tract and hold the best mechanics. 
They are an important element in 
winning us a $200,000 competitive 
job. They insure a profit on a $5 
repair job. 

Without enough power tools, we 
could not operate a genuine one- 
stop electrical contracting service 
that begins with clearing the sub- 
division; progresses through the 
installation of wiring for homes 
and shopping centers and the set- 
ting up of electrical heating, light- 
ing, and all electrical devices 
needed for a home or the opera- 
tion of a commercial establish- 
ment; and includes a profitable re- 
pair service for all. 

Our tool list includes 18 sets of 
knockout cutters, four power saws, 
two power-lift ladders, two sets of 
hydraulic benders, six Ramset 
guns, electrical vise, ditching ma- 
chine, power line truck equipped 
with boom and winch, rolling scaf- 
fold, a set of welding and cutting 
torches, and six two-way radio- 
equipped trucks in a fleet of 16. 

Among our most valued power 
devices are the Ramset guns for 
fastening boxes, switches, etc., to 
steel or concrete. This device that 
shoots rivets into steel enables one 
mechanic to hang a 400-ampere 
switch on concrete walls in ten 
minutes, by shooting four times 
through the concrete. 

Using hand drills and a ham- 
mer, the same man would require 
three hours to do the work. 

One of our newest tools is fast 
becoming a favorite. While the 
Mercury (Sure-set) hammer is not 
a power tool, it enables us to drive 
pins into concrete or metal for 
hanging meter loops or conduit 
that runs on concrete. Using this 
device is as easy as driving nails 
into wood. 

Among tools that have multiple 
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use is the power-lift ladder. Driven 
into a plant under construction, 
the 30-foot ladder is used for do- 
ing electrical work on a 35-foot 
ceiling. The ladder is also used 
for street traffic control work. 
Painted red, with flashing lights, 
it is parked at intersections, in 
busy traffic, when we install or 
maintain streetlights or radar traf- 
fic light controls. 

In preparing for installing the 
radar heads and detector traffic 
control system of the city, we sent 
an electrician to New York City 
to take special training. Now this 
well-trained mechanic and the 
power devices we supply him add 
profitably to our operation. 

Among equipment that delivers 
many-sided service is the boom- 
and-winch truck. We use it for 
pulling wire. It is profitable for 
setting steel poles in parking lots 
and for pole removal work. 


Tools may be rented 


Using power tools to save time 
and manpower insures us a larger 
margin of profit on almost any 
job. If we do not own a tool for 
which we have immediate use, we 
rent it. Sometimes renting a tool 
or a laborsaving device points out 
our need to own it. 

Until now, we always rented a 
power hammer and a compressor. 
Now we plan to buy this equip- 
ment soon. 

Renting tools has its limitations. 
We regard it as a makeshift, in 
about the same way as we regard 
poor or inadequate tools as make- 
shifts that waste time and skimp 
on quality production. 

A tool is no better than the man 
that uses it. Even the best mechan- 
ics must acquire skill in the use 
of tools. When we own our tools, 
we make sure that the men know 
how to use them well. 

A tool that we intend to buy 
soon because we feel its need is 
an electric grinder, for use in our 
subdivision clearance work. In- 
stead of cutting up and hauling to 
the city dump the trees we fell, 
we shall be able to grind them. 


We value welding and cutting 
tools on wheels, which save time 
and labor and help us to do better 
work. They can be rolled around 
switchboxes to posts for steel plat- 
form work. Every minute saved is 
more profit for us. 

Our general manager, Paul 
Smith, instructs all of our men in 
the use of new equipment they 
will employ in their specific jobs. 
He also acts as our safety man, 
teaching safety rules and regula- 
tions that save time and man- 
power. 

Tools for each crew are assigned 
by the field superintendent. He 
decides where tools are needed, 
determines the requirements, and 
oversees their proper use. 

We have an outside and an in- 
side warehouse. Two stockmen 
work split shifts, so that a trained 
man will be on hand always to fill 
needs of crews at work. This me- 
chanic is aided by our new de- 
livery van (Ford Econoline), which 
is equipped with two-way radio. 

The six radio-equipped trucks 
must be counted among our valued 
equipment. The field superintend- 
ent always has one for his use. He 
can save incalculable time by hav- 
ing immediate contact with the de- 
livery van and headquarters. 

Another way in which our radio- 
equipped trucks save time is in 
our residential wiring work. Six 
trucks of the 16-unit fleet are set 
up exclusively for residence re- 
pairs and for installing lighting 
fixtures. The two-way radio serv- 
ice helps us to give spectacular re- 
pair service by saving time on 
practically every job. 

A close check is kept on tools by 
the storeroom manager. He has a 
key box, holding tags with the 
name of the crew member who 
checked out the tool. The tools are 
checked in through the manager. 

When a tool is lost or damaged, 
through the carelessness of the 
user, the man receives a lecture, 
but is not required to pay for the 
loss. Most of the men value the 
tools they use. 

(Continued on page 102) 
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Large-scale use of power equipment 


Such tools greatly simplify pipe threading and wire pulling, contends 
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@ Space age demands for speed 
and efficiency in the electrical 
field are being met by the Atlanta 
office of E. C. Ernst, Inc., through 
their large-scale use of power 
equipment for threading pipe as 
well as wire pulling. 

In Huntsville, Ala., the missile 
center of the United States, Ernst 
is working on two projects where 
these demands are most pressing. 

One is at the Redstone Arsenal 
where there are several NASA 
projects underway. The other is 
the new Huntsville shopping cen- 
ter being built to meet the de- 
mands of a growing city in which 
missile and rocket terminology 
have become household words. 

Ernst of Atlanta maintains a 
full-time branch office at Cape 
Canaveral. Present jobs at the 
Cape include work on the Titan 
ICBM missile project, and the 
Saturn lunar project. At West 
Palm Beach, Ernst is also working 
at the Pratt & Whitney rocket en- 
gine test center. This type of work 
has become a specialty for Ernst. 

Recent developments in the cur- 
rent space race have made the E. 
C. Ernst Company even more 
aware of the need for efficient 
methods, good tools, and the most 
effective use of these tools on 
these as well as other jobs. 

The large-scale use of power 
equipment is a must for Ernst. E. 
B. Baylin, assistant vice-president 
and chief engineer for the Atlanta 
office, points out that in particular 
their use of a Ridgid “300” power 
drive for wire pulling saves man- 

Universal shaft transmits power from the power drive to the threader. hours and eliminates the fatigue 
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contractor currently doing extensive work at Huntsville missile center 


resulting from pulling wire by 
hand. 

“Pulling wire by hand not only 
necessitates spending more man- 
hours for the operation itself, but 
produces fatigue which results in 
additional man-hours being re- 
quired for the immediate succeed- 
ing operation. About % fewer 
man-hours are involved when pull- 
ing wire with a power drive,” he 
pointed out. 

At the Redstone Arsenal, 100,000 
feet of rigid conduit, ranging in 
size from % inch to four inches, is 
being installed. When an installa- 
tion involves quantities of ma- 
terial such as these, the contractor 
will find that power wire-pulling 
devices are necessary to hold man- 
hours for this operation at a mini- 
mum. It is equaily important that 
power-driven threading machines 
be available for such an installa- 
tion. 

“On an average day, it would 
take about six men threading pipe 
by hand to supply a crew of 40 
men, such as that working on the 
Redstone Arsenal at Huntsville. 
Half this many, or only three men, 
can supply the same size crew by 
using power drives for threading 
and cutting. And again, the fatigue 
element brought about as a result 
of threading pipe by hand is total- 
ly eliminated,” Mr. Baylin com- 
mented. 

Mr. Baylin also pointed out that 
the Atlanta office plans to stand- 
ardize on one line of pipe tools. 
“Standardization on one line of 
equipment offers the advantage of 
uniform inventory and simplified 
replacement of parts,” he said. 


Truck trailers used 


Another area in which the com- 
pany has successfully modernized 
its operations is in the use of truck 
trailers for job shacks. “We have 
15 of these vans in the Atlanta 
area. They save us hundreds of 
dollars per job,” Mr. Baylin noted. 
Having a wooden shed con- 
structed for each job, costing up . 


(Continued on page 102) Inside the vans are furnished with a drawing table and material bins. 
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An electrician holds mast and meter base, 
completed in minutes from scrap wire. 


Odd pieces of otherwise wasted wire are assorted and kept on a rack. 


A workable system saves money and speeds up work on the job site 








This article should be especially 
helpful to the following readers: 


Electrical Contractors 

Electrical Utilities p 

Electrical Wholesalers 
Electrical Inspectors 
Industrial Engineers 
Consulting Engineers 








By L. D. Hallman, Owner, Hall- 
man Electric Co., Oklahoma City, 
Okla. 

@ Three years ago I had waste 
wire stacking up—I knew I actu- 
ally had hundreds of dollars worth 
of material in that waste pile, but 
for an electrician to hunt through 
it every time he needed a short 
length was impractical. 

It would have been time-con- 
suming, unhandy, and an unwise 
use of labor. I sold the lot as 
scrap for $300, but I wasn’t happy 
about the transaction. 

Sitting in the office figuring up 
the actual per-foot value of that 
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wire, I saw it came to $3,000. That 
meant I had given away $2,700. I 
knew somehow there must be a 
terrific outlet for this waste. 

We finally set up a workable 
system of using the waste and at 
the same time speeding up work 
for the electrician on the job site. 
The solution proved a double- 
barreled saving and a strong boost 
for our company. 

I keep one man in the shop to 
do nothing but use that waste 
wire. He sorts it, keeps track of it, 
and uses it systematically and ef- 
ficiently in prefabbing and make- 
ready for the electricians. 

The electricians get on the job 
with set-ups ready to wire in and 
go, not a lot of pieces to assemble. 

All those four-, five-, and six- 
foot lengths left over on a jcb look 
like scrap, but every three feet is 
30 cents. You know you're going to 
have to make up a meter box any- 
way. We make up into panels with 
nipples. 

Meter base, service panels, hook- 
up for range, air conditioner, dry- 


er, etc., any type panel you know 
you're going to need on a job, you 
can prefab in advance with so- 
called scrap. 

And in doing this, you also cut 
down on creating scrap. If you 
take a coil of wire and start cut- 
ting into it for needs on the job, 
you have to go buy another coil. 
If you’re geared to use scrap for 
these short lengths, then the roll 
of wire stays ready for regular 
wiring uses. 

It’s easier to cut a foot or two 
off a coil than to try to use scrap 
if you’re not set for it, but it 
means more profit if you don’t 
have to. 

A major problem for us has 
been service risers. On the regular 
ten-foot pipe we get three feet of 
waste on most jobs. And we are 
not allowed to use coupling. So, 
since we are unable to get 21-foot 
pipe from our regular channels to 
cut into seven-foot lengths, we 
have been buying 21-foot plumb- 
ers pipe. 

(Continued on page 102) 
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Receptacles, color coding, 


Southern Section IAEI 
annucl meeting answers 
many Code questions 


conductor ratings, heaters, 
branch circuits, and cables 
are some topics discussed 





during the sessions 





This article should be especially 
helpful to the following readers: 


Electrical Contractors 
Electrical Utilities 
Electrical Wholesalers 
Electrical Inspectors 
Industrial Engineers 
Consulting Engineers 





@ Highlighting the annual meet- 
ing of the Southern Section, Inter- 
national Association of Electrical 
Inspectors, are the question and 
answer periods on the Code. 

These sessions enable electrical 
contractors, consulting engineers, 
equipment manufacturers, and 
others—including the many in- 
spectors present—to discuss the 
application of the National Elec- 
trical Code to specific electrical 
wiring problems. 

The 1961 meeting was held in 
Asheville during October (ELEc- 
TRICAL SoutH, November 1961, 
page 84) and presented were a 
variety of questions covering many 
subjects. A complete transcript of 
the meeting will be published by 
the IAEI in 1962. 

Following are answers to some 
of the more important questions 
discussed in Asheville. These have 
been edited, in the interest of 
brevity and clarification, by the 
Southern Section secretary, A. M. 
Miller. 

(1) Section 220-2(b). 

Question: When wiring a store 
building for service and lighting 
branch circuits, does the three 
watts per square foot in Table 
220-2(a) take care of receptacles 
used for illumination? 

Answer: Yes, if receptacles are 
to supply general illumination. If 
the receptacles are to supply other 
than general illumination, such as 
special displays, showcase light- 
ing, etc., the Unit Load of Table 
220-2(h) shall apply, and must be 
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considered to be additional loads. 

(2) Question: Is any standard 
method, color, or otherwise now 
being considered for identifying 
the high leg as required by Sec- 
tion 200-6? 

Answer: Yes, painting or other- 
wise. 

(3) Question: Is it the intent of 
Section 210-5 to permit colors 
other than circuit colors for travel- 
ers between three- and four-way 
switches in raceway systems? 

Answer: Yes. Third sentence of 
Section 210-5 may be applied. 

(4) Question: Does the Code al- 
low full ratings on conductors of 
60 and 90 C insulation that are in- 
stalled in the same raceway? 

Answer: No. See notes to Table 
310-12 through 310-15. 

(5) Question: When  derating 
factors of Article 310, and notes 
thereto, are applicable, is it the in- 
tent of Section 210-19 that con- 
ductors of the 15-, 20-, 30-, and 50- 
ampere branch circuits be _ in- 
creased in carrying capacity to 
compensate for the decrease re- 
quired by the derating? 

Answer: Yes. They must have 
a carrying capacity of not less than 
the rating of the branch circuit 
under the conditions of installa- 
tion. 

(6) Section 240-23(a). 

Question: Is it permissible to in- 
stall a fuse reducer for cartridge 
fuses in a pull-out type fuseholder, 
such as in conventional service 
equipment, to permit 30-ampere 
fuses in a 60-ampere fuse gap 
without permanently attaching the 
reducer by solder or otherwise? 

Answer: Yes. Some inspection 
authorities may require a means 
of permanently attaching the de- 
vice. 

(7) Section 210-20(b). 

Statement: A single appliance 
is supplied from a branch circuit 
and the use of the appliance re- 
quires that it be energized for 
long periods of time. 

Question: Is it the intent to 


limit the overcurrent device to 150 
per cent of the appliance rating? 
Example: 18-ampere appliance on 
a two-pole, 30-ampere circuit 
breaker, if 25’s are not available. 

Answer: No. Select nearest ap- 
propriate overcurrent device for 
proper protection. 

(8) Question: Does anyone man- 
ufacture an approved 100-ampere 
non-metallic cable that can be used 
as a feeder? 

Answer: No, not in types NM or 
NMC. There are non-metallic 
cables, such as type USE, available 
in higher capacities. See Section 
338-1(c) end 338-3(a). 

(9) Section 338-3. 

Question: Is it permissible to 
use type SE cable, with a covered 
neutral, to feed a subpanel within 
the same building? 

Answer: No. See 338-3(b). 

(10) Section 310-10. 

Question: Does the size 1/0 
limitation for conductors in multi- 
ple apply also to neutral conduc- 
tors; may they be smaller if of 
capacity for load supplied? 

Answer: Yes, to first part of 
question. No, to last part. 

(11) Question: Where a number 
of single-conductor cables, ap- 
proved for the purpose, are buried 
in the same trench or ditch, should 
these conductors be derated in ac- 
cordance with Note 8 to Table 310- 
12 and the fine print note preced- 
ing Table 310-12? 

Answer: They should be derated 
if bunched together. The Code is 
not specific for this application. 

(12) Section 336-3. 

Question: Can the plastic jack- 
eted type NM cable be installed in 
the air voids of concrete blocks 
used in outside walls? 

Answer: No, unless they have 
the special treatment and are 
marked as approved for that use. 

(13) Question (A): Does the 
Code permit installation of an un- 
grounded 480-volt series lighting 
system which is to be installed 

(Continued on page 101) 
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Contractors tell how 


Toggle tie holds conduit to ceilings 


@ Contractor Henry Durham of 
Durham Electric Co., Birmingham, 
has patented and successfully used 
a simple new device for holding 
conduit and other material to ceil- 
ings. 

Mr. Durham calls the device a 
toggle tie. It is, he said, simpler, 
faster, and more economical to in- 
stall than toggle bolts when weight 
is not a critical factor. 

The toggle tie is a piece of nar- 
row, flat metal with a pointed end, 
a hole in the body portion, and a 
drive-notch near the pointed end. 

A piece of wire is inserted 
through the hole and pulled to 
strands of equal length. After a 
small hole has been started in the 
ceiling, a screwdriver is placed in 
the drive-notch of the toggle tie 
and the device then bumped 
through the ceiling. Because the 
drive end is heavier, the device 
toggles when released from the 
screwdriver. 

The two protruding wires then 
are used to tie conduit or other 
material to the ceiling. Mr. Dur- 
ham reported that with the toggle 
tie it is possible to stretch cable— 
virtually eliminating sag—some- 
thing not possible with one-hole 
straps and toggle bolts. 


Parts preassembly 
proves efficient 
in housing project 


@ Peterson Electric Co., Inc., 
El Paso, Texas, used a unique 
method in solving problems of 
time, labor, and expense involved 
on one of their jobs at Ft. Bliss. 

The firm is doing the wiring for 
506 military housing units on the 
base, all of them three- or four- 
bedroom homes, and found that 
the installation of Romex cable 
and outlet boxes for the exterior 
walls could run into much time 
and expense. 

D. D. Peterson, owner of the 
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The size wire used, he said, can 
vary down to No. 14. The weight 
supporting factor can be increased 
by using heavier wire. 

Another use for the toggle tie, 
Mr. Durham said, is as a device 
for supporting boxes to be mount- 
ed in a hollow wall. The method 
is not necessarily faster, he ex- 
plained, but is an excellent substi- 
tute if the more expensive support- 
ing clips are not available. 

Refrigeration mechanics could 
use the toggle tie to hang copper 
tubing, Mr. Durham said. 

Durham electricians have in- 
stalled toggle ties in less than a 
half-minute each, a fraction of the 
time required to install toggle 
bolts. Thus far all of them have 
been made in the Durham Electric 
shop. Machine-produced, they will 
cost substantially less than toggle 
bolts, he stated. 

The device can be used in vir- 
tually all type material—plaster, 
sheetrock, metal lath, plywood, 
beaverboard, etc. It can be used in 
concrete-block construction if a 
hole is driven first. 

Still another asset of the toggle 
tie is that it hides the ceiling hole 
by holding conduit snug against 
the ceiling. 
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Fig. I—"'A" shows the toggle tie, 
with pointed end, drive notch, and 
hole for inserting wire. At "B" the 
toggle tie is in place ready to be 
bumped through ceiling material with 
a screwdriver. Wire is suspended 
through hole near end of toggle tie. 
"C" is the toggle tie after installa- 
tion. Suspended wires are now used 
to tie conduit to ceiling. 


Mr. Durham said he has been 
advised to market the toggle tie 
and several concerns have ex- 
pressed interest in producing it. 


—* 


vie 
4 ‘ 


Mr. Peterson looks at a coil of cable, outlet boxes, and switches. 
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contracting firm, found that pre- 
assembly of the cable, outlet 
boxes, and lighting fixture switch- 
es was the answer. From the wir- 
ing diagrams in the shop, cable is 
cut to proper lengths for the units, 
and outlet boxes and switches are 
tied in later. 

In order to prevent mixing up 
the assembled coils, each one is 
sprayed with a particular color 
paint down the side before de- 
livery to the job. One man is 


needed part time in the shop to 
make up the coils. 

Only one electrician is needed 
in the field to make the installa- 
tions. He has his wiring diagram 
to follow with the proper color 
code, so no delay is encountered as 
to which wiring for which unit. 

Mr. Peterson estimates that they 
are realizing savings of $30 to $50 
per day in labor costs alone by 
using this method. If cable and 
boxes were being installed in the 


usual way, at least one, probably 
two more electricians would be re- 
quired. 

Preassembly of the wiring and 
boxes was begun early in the 
shop, so that the one man working 
part time making up the coils has 
no difficulty in staying ahead of 
the man in the field. 

Mr. Peterson said that this 
method has proved to be the most 
practical they have found for sav- 
ings in time, production, and labor. 


Material handling procedures bring in significant profit 


By M. A. Walker, M. A. Walker 
Electric Co., Oklahoma City, Okla. 

@ I believe that efficient ma- 
terial handling procedures are the 
most significant factor enabling 
me to make up to 50 per cent more 
profits than some of my com- 
petitors. 

Our strict adherence to a truck 
loading plan saves us close to 
$5,000 a year. I have worked both 
with and without this system, and 
I know what a difference it makes. 

A truck is loaded for a job. 
When the job is finished and that 
truck returns, all material is im- 
mediately taken off. Nothing is 
left on the truck to waste, get lost, 
or become unusable. 

Trucks are driven inside on the 
concrete floor of our building, and 
adequate shelving and bins are lo- 
cated a few feet away. Material is 
placed in the proper storage space 
and left there when not on trucks. 

If a truck comes back at night 
and the job is not finished, the 
truck is driven inside the building 
and the material is left on. When 
we open next morning, the truck 
is ready to go immediately. 

We have enough parking inside 
for all trucks, 5,000 square feet of 
storage space. About two-thirds of 
it is devoted to storage for lamps 
and fixtures in connection with 
our retail business at the front of 
the building, and also for use in 
our residential wiring business at 
the rear. The rest of the area is 
devoted to storage of wiring ma- 
terials. 

In connection with truck loading 
and unloading, I would like to 
point out that our electricians, 
paid by the hour, punch a time 
clock. I have seen shops where 
these hourly workers are allowed 
to waste an hour or two a day in 
loading and unloading at quitting 
time. 
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Mr. Walker makes sure trucks are 


Their time is more valuable 
than that. When my electricians 
get back from the job they can 
punch out and go home. I have a 
man in the shop who works by the 
week who can load and unload. 

Most workers are conscientious, 
but some good men will waste 
time if a clear system is not ad- 
hered to. I believe a time clock 
with a clear record of hours 
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ready at the start of each work day. 


worked encourages an attitude 
that work time is work time. 

Of course, an efficient truck 
loading operation is impossible 
without a good material inventory. 
We keep a big inventory, and we 
can get on with the work without 
having to interrupt the operation 
to run to the wholesaler every day 
or two. 

(Continued on page 100) 
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Application of Code requirements 


Bulk-storage plant wiring and equipment is covered by Article 515; 


Article 516 covers wiring and equipment used in finishing processes 








This article should be especially 
helpful to the following readers: 


Electrical Contractors 
Electrical Utilities 
Electrical Wholesalers p" 
Electrical Inspectors 
Industrial Engineers 
Consulting Engineers 








By Walter R. Stone, Contrib- 
uting Editor on Code Rules, Utica, 
N. Y. 

@ Article 515 of the Code gov- 
erns wiring and equipment for 
bulk-storage plants. 

A bulk-storage plant is defined 
by Section 515-1 as any location 
“where gasoline or other volatile 
flammable liquids are stored in 
tanks having an aggregate capaci- 
ty of one carload or more, and 
from which such products are dis- 
tributed (usually by tank truck).” 

I do not know how many gal- 
lons or barrels or tons it takes to 
make a carload, but presumably 
it is the amount necessary to fill 
a car. In any case, this does not 
matter a great deal, since bulk 
plants usually have greater capaci- 
ties than the minimum that is 
specified. 

The requirement which states 
that it is necessary for the gaso- 
line products to be distributed 
from the storage facilities in order 
for it to be classed as a bulk- 
storage plant is somewhat puz- 
zling; but, of course, the more 
times gasoline is handled or trans- 
ferred from one container to an- 
other, the more likely becomes the 
chance for an accident. 

The definition does not state 
whether such storage facilities 
would be classed as a bulk-storage 
plant when located outdoors or 
whether it applies only to indoor 
locations or to both. But Section 
515-2 clears this up by defining 
both indoor and outdoor locations 
as hazardous areas under certain 
conditions as follows: 


38 


Indoor locations are classified as 
Class I, Division 1 areas where 
such locations contain pumps for 
pumping flammable liquids or 
where they contain pipelines with 
valves which are under pressure. 
No vertical or horizontal bound- 
aries are listed. Hence, the entire 
room in such cases is to be con- 
sidered as hazardous. 

Outdoor locations are classified 
as Class I, Division 2 areas which 
are within 25 feet horizontally 
from loading racks or platforms or 
from above-ground tanks. The ver- 
tical boundary of the hazardous 
areas in such cases extends to 15 
feet above the ground level unless 
the Code enforcing authorities 
rule otherwise. 

For indoor or outdoor locations, 
basements, pits, or depressions are 
classified as Class I, Division 2 
areas which are within 25 feet 
horizontally of loading racks or 
above-ground tanks, or which are 
within 25 feet horizontally and be- 
low the level of the top of under- 
ground tanks. 


Storage and repair garages 


Storage and repair garages for 
tank trucks are classified as Class 
I, Division 2 locations with no 
vertical boundary limitation above 
the floor level. In other words, the 
vertical boundary of a commercial 
garage normally extends up to a 
level of 18 inches above the floor 
or grade. 

However, when there are re- 
pairs to or storage of a gasoline 
tank truck in such a garage, the 
hazardous area then extends up- 
ward to the ceiling if in an indoor 
location. In an outdoor location, 
presumably the 15-foot vertical 
boundary which is applicable to 
tanks would apply also to tank 
trucks. 

Certainly there should be a cross 
reference between Section 515-2 
(e), which lists no vertical bound- 
ary below the ceiling level, and 
Section 511-2(a), which lists 18 
inches above the floor as the 


vertical boundary of the hazardous 
area in commercial garages. 

An alternative would be to 
have three classifications—resi- 
dential storage garages, com- 
mercial garages, and tank truck 
garages. Actually, the latter or al- 
ternative is what now constitutes 
the present Code rules. 

But this is by no means clear 
because no definition has been set 
up for a tank truck garage, and 
the only rule affecting such a 
garage which differs from the 
rules of a commercial garage is the 
removal of the 18-inch vertical 
boundary and extending it to the 
ceiling by Paragraph (e) of Sec- 
tion 515-2. 

The fact remains, however, that 
any commercial garage which 
meets only the Code standards for 
commercial garages and into which 
a tank truck is driven for repairs 
is in violation of Paragraph (e) of 
Section 515-2. 

Furthermore, most electrical 
contractors who were called to 
wire a storage and/or repair 
garage for tank trucks would con- 
sult Article 511 governing com- 
mercial garages—not Article 515 
governing bulk-storage plants. 
And so would most inspectors, for 
that matter. 

So certainly Section 511-2 should 
list the requirement for tank 
truck garages, or at least refer to 
Section 515-2(e). Until and unless 
this is done, however, the atten- 
tion of contractors, inspectors, and 
others who may be interested is 
hereby called to , these require- 
ments in such cases. See Figure 1. 


Paragraph (f) of Section 515-2 
specifically states that office build- 
ings, boiler rooms, and similar 
areas which are outside of the 
boundaries of the defined hazard- 
ous locations are not to be con- 
sidered as hazardous areas. Any 
wiring and equipment for such 
out-of-boundary structures,. there- 
fore, may be any of the types 
listed in Chapters 3 and 4 which 
are suitable for the purpose. 
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Wiring and equipment which is 
installed within the hazardous 
areas, however, is required by 
Section 515-3 to comply with the 
requirements for such wiring and 
equipment in such locations in ac- 
cordance with the provisions of 
Article 501. 

(The provisions of Article 501 
were discussed in this department 
in April and May, 1961.) 


Wiring over hazardous areas 


Section 515-4 requires all wiring 
above the hazardous areas to be in 
metallic raceways. Apparently it 
is an oversight that type MI cable 
is not mentioned by this section as 
permissible for a wiring method 
above the hazardous area, because 
Section 501-4(a) and (b) of Article 
501 permits type MI cable to be 
used inside of the hazardous areas 
in both Class I, Division 1 and 
Class I, Division 2. 

The fact that Section 515-4 pro- 
hibits its use above the hazardous 
area, therefore, can be only the 
result of an oversight. Most in- 
spection authorities, I am _ sure, 











UPPER LIMIT OF VERTICAL 
BOUNDARY IN COMMERCIAL 
GARAGE » 


+ 
18" 
i 








UNPIERCED CEILING 7 | 


COMMERCIAL 
GARAGE 


fl 





| 

Ls NO UPPER LIMIT OTHER 

| THAN CEILING OF ROOM 

OF ANY COMMERCIAL 

GARAGE WHERE ONE OR 
MORE TANK TRUCKS ARE 

| REPAIRED OR STORED 

} 

| 








1 





Fig. |—Where a tank truck is stored or repaired the upper limit of 
the vertical boundary of the hazardous areas of a commercial garage 
is raised from 18 inches above the floor to the top of the room. 


would accept type MI cable above 
the hazardous areas in bulk-stor- 
age plants. 

Fixed equipment of the type 
which could produce arcs, sparks, 
or hot particles, such as lighting 
fixtures, motors, cutouts, recepta- 
cles, switches, or equipment hav- 
ing sliding or make and break 
contacts, is required by Section 
515-4 to be of the totally en- 


closed type or be protected by 
screens or guards to prevent the 
escape of arcs or hot particles. 

Portable equipment, such as 
lamps and appliances and their as- 
sociated flexible cords, is required 
by this section to comply with the 
requirements of Article 501 gov- 
erning such equipment inside of 
the hazardous areas over which it 
is installed. 





Code test questions 


1. A bulk-storage plant is de- 
fined by the Code in such a man- 
ner as to include a location where 
gasoline or other volatile flam- 
mable liquids are stored in tanks 
without regard to the aggregate 
capacity of such tanks. True or 
false? 

2. A bulk-storage plant is de- 
fined by the Code in such a man- 
ner as to include a location where 
gasoline or other volatile flam- 
mable liquids are stored in tanks 
without regard to whether or not 
such gasoline or volatile liquid 
products are distributed from such 
tanks. True or false? 


3. Section 515-4 of the Code 
which governs wiring and equip- 
ment above the hazardous areas 
of bulk-stcrage plants does not 
permit type MI cable to be instal- 
led above the hazardous areas, but 
requires metallic raceways only. 
True or false? 

4. Type MI cable is permitted 
by Section 515-3 which governs 
wiring and equipment within the 
hazardous areas of bulk-storage 
plants to be installed within such 
hazardous areas of such _ bulk- 
storage plants. True or false? 

5. Underground wiring which is 
buried under at least two feet of 
earth in bulk-storage plants is per- 
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mitted to be installed in non-me- 
tallic conduit or duct or be in the 
form of a cable approved for the 
purpose. True or false? 

6. All space within 20 feet hor- 
izontally in any direction from 
spraying operations more exten- 
sive than touch-up spraying and 
not conducted within spray booths 
shall be considered to be: 

(a) Class I, Division 1 locations. 

(b) Class I, Division 2 locations. 

(c) outside of the hazardous 
areas. 

Which is correct? a? b? or c? 

7. All space within 20 feet hor- 
izontally in any direction from 
the open face of a spray booth 
shall be considered to be: 

(a) Class I, Division 1 locations. 

(b) Class I, Division 2 locations. 

(c) outside of the hazardous 
areas. 

Which is correct? a? b? or c? 

8. Unless the Code enforcing 
authority judges otherwise, adja- 
cent areas which are cut off from 
the defined hazardous areas of 
paint spraying operations by tight 
partitions without communicating 
openings and within which haz- 
ardous vapors are not likely to be 
released shall be considered to be: 

(a) Class I, Division 1 locations. 

(b) Class I, Division 2 locations. 

(c) non-hazardous. 

Which is correct? a? b? or c? 


9. Where illumination of paint 
spray booths is provided through 
glass panels: 

(a) fixed lighting units only are 
permitted as the source of illumi- 
nation. 

(b) portable lighting units only 
are permitted as the source of il- 
lumination. 

(c) either fixed or portable 
lighting units are permitted as 
the source of illumination provided 
that they are approved for the 
location. 

Which is correct? a? b? or c? 

10. Unless specifically approved 
for the location, no _ electrical 
equipment shall be installed where 
it may be subject to hazardous ac- 
cumulations of readily ignitible de- 
posits or residues except that: 

(a) wiring in rigid conduit or in 
threaded boxes or fittings con- 
taining no taps, splices, or terminal 
connections may be installed in 
such locations. 

(b) lighting fixtures approved 
for Class I, Group D locations may 
be installed in such locations. 

(c) rigid conduit, threaded boxes 
or fittings, and lighting fixtures 
approved for Class I, Group D lo- 
cations may be installed in such 
locations. 

Which is correct? a? b? or c? 

Correct answers will be found 
at end of article on page 104. 
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Underground wiring is required 
by Section 515-5 to be installed in 
rigid metal conduit unless it is 
buried under not less than two 
feet of earth. If buried under two 
feet or more of earth, the wiring 
is permitted to be installed in non- 
metallic conduit or duct; or cable 
approved for the purpose is per- 
mitted to be used. 

Where cable is used, it is re- 
quired to be enclosed in rigid 
metal conduit from the lowest 
grade at which it is buried (the 
bottom of the ditch) to the above- 
ground raceway system. At the 
lowest point, a 90-degree bend or 
elbow with a bushing should be 
used. 

If the wire is No. 4 or larger, an 
insulating bushing would be re- 
quired. An insulating bushing 
would be better in any case. The 
insulation on underground con- 
ductors in bulk-storage plants is 
required to be protected by a lead 
sheath or by a gasoline- and oil- 
resistant sheath approved for the 
location. 

Where a non-metallic cable cov- 
ering or a non-metallic raceway 
system is used, a separate ground- 
ing conductor is required to be 
run with the circuit conductors to 
provide ground continuity for the 
non - current - carrying equipment 
and any isolated sections of metal- 
lic raceway. 

Sealing is required by Section 
515-6 for raceways supplying 
equipment in bulk-storage plants 
to comply with the provisions in 
Article 501 for sealing in hazard- 
ous, Class I areas. 

Section 515-7 requires that any 
portion of a bulk-storage plant 
which is used for dispensing gaso- 
line comply with the provisions in 
Article 514 governing gasoline dis- 
pensing stations. 

Section 515-8 requires all metal- 
lic non-current-carrying parts of 
equipment and raceways in bulk- 
storage plants to be effectively 
grounded in accordance with the 
provisions of Article 250. 


Article 516 


Article 516 of the Code governs 
the installation of wiring and 
equipment used in finishing proc- 
esses. 

Section 516-1 states that the ar- 
ticle is applicable to locations 
“where paints, lacquers, or other 
flammable finishes are regularly 
or frequently applied by spraying, 
dipping, brushing, or by other 
means, and where volatile flam- 
mable solvents or thinners are 
used or where readily ignitible 
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deposits or residues from such 
paints, lacquers, or finishes may 
occur.” 

The fine print note following 
this section refers to NFPA 
Pamphlet No. 33. Some of the pro- 
visions of this pamphlet will be 
discussed here in connection with 
Section 516-3(b). 

Section 516-2 classifies the ex- 
tent and boundaries of the hazard- 
ous areas; but, as stated in the 
first sentence of this section, the 
classification which follows is in 
respect to flammable vapors only. 

Reference is then made to Sec- 
tion 516-3 in respect to deposits 
and residues—not for a further 
classification of the hazardous 
areas in respect to such deposits 
and residues as might be expected 
in such a reference made in a 
section which is devoted to classi- 
fying a location—but reference is 
made to rules governing wiring 
and equipment which may be used 
inside of the hazardous areas. 


Lighting fixtures 


Until recently, it was my con- 
tention that lighting fixtures 
which were approved for hazard- 
ous vapors in Class I locations 
were permitted by the Code to be 
installed in paint spraying rooms 
provided that the inspector was as- 
sured that such fixtures would be 
kept free of residue deposits by 
ventilation and by proper main- 
tenance. 

Recently, however, J. W. Morris, 
Jr., with the Southeastern Under- 
writers Association and chairman 
of Pamphlet No. 33, called my at- 
tention, indirectly, to the fact that 
as yet no fixtures have been ap- 
proved for operating in locations 
where there are such residue de- 
posits, and therefore no fixtures 
are approved by the Code to be 
installed inside of spray booths. 

The fact remains, however, that 
some inspection authorities do per- 
mit the installation of explosion- 
proof lighting fixtures inside of 
spray booths and rooms where the 
inspector feels that no hazardous 
deposits of residue are likely to 
be permitted to accumulate on 
such fixtures. 

However, I will attempt here to 
explain the intent of Article 516 
of the Code and to point out the 
provisions of these requirements 
in an effort to make them some- 
what clearer. Before proceeding 
with this, however, the hazardous 
areas as defined by the Code will 
be listed as follows: 

Section 516-2 defines as a Class 
I, Division 1 area, “the interiors 


of spray booths and their exhaust 
ducts, all space within. 20 feet 
horizontally in any direction from 
spraying operations more exten- 
sive than touch-up spraying and 
not conducted within spray booths, 
all space within 20 feet horizontal- 
ly in any direction from dip tanks | 
and their drain boards, and all 
other spaces where hazardous con- 
centrations of flammable vapors 
are likely to occur....” 

Class I, Division 2, unless ruled 
otherwise by the inspection au- 
thority, is defined as “all space 
within 20 feet horizontally in any 
direction from the open face of a 
spray booth .... ” and all space 
within any room beyond the 20- 
foot boundary of the Division 1 
area where extensive spraying is 
done outside of booths or beyond 
the 20-foot boundary of the Divi- 
sion 1 area where dip tank opera- 
tions are conducted. 

Paragraph (c) of Section 516-2 
states, ‘Adjacent areas which are 
cut off from the defined hazardous 
areas by tight partitions without 
communicating openings, and 
within which hazardous vapors are 
not likely to be released, shall be 
classed as non-hazardous unless 
the Code enforcing authority 
judges otherwise.” 

Paragraph (d) of this section 
states, “Drying and baking areas 
provided with positive mechanical 
ventilation adequate to prevent 
formation of flammable concen- 
trations of vapors, and provided 
with effective interlocks to de- 
energize all electrical equipment 
(other than equipment approved 
for Class I locations) in case the 
ventilating equipment is inopera- 
tive, may be classed as non- 
hazardous when the Code-enforc- 
ing authority so judges.” 

This is often done where infra- 
red lamp drying banks are rolled 
in on each side of an automobile 
for rapid drying. The lamp banks 
and associated wiring, for in- 
stance, can be so interlocked that 
they cannot be energized while the 
spray paint compressor motor is 
energized or while the ventilating 
equipment air output drops below 
normal, or both, depending upon 
the circumstances. 


Reference to 501 


After the hazardous areas are 
thus defined by Section 515-2, 
Paragraph (a) of Section 516-3 
states that all electrical wiring 
and equipment within the hazard- 
ous areas shall conform to the ap- 
plicable provisions stated by Arti- 
cle 501. 
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Now, a contractor upon reading 
this to determine the requirements 
for lighting fixtures most likely 
would, or at least conceivably 
would, turn to Article 501 and 
seek out the section governing fix- 
tures and consider the section ap- 
plicable. 

Section 501-9 concerns fixtures 
—with Paragraph (a) governing 
the type required for Class I, Divi- 
sion 1 and Paragraph (b) govern- 
ing the type for Class I, Division 2. 
It will be recalled that the loca- 
tions have just been defined as 
Class I, Division 1 and Class I, 
Division 2. 

Furthermore, Section 500-4, in 
defining, basically, what constitutes 
a Class I location, lists as one of 
the examples of such a location in 
an accompanying fine print note 
“interiors of spray booths and 
areas in the vicinity of spraying 
and painting operations where 
volatile flammable solvents are 
used.” 

Is it any wonder that some con- 
tractors and inspectors feel that 
lighting fixtures which were ap- 
proved for Class I locations would 
be suitable for the interiors of 
spray booths and areas in the 
vicinity of spraying and painting 
operations? 

Paragraph (b) of Section 516-3 
states, “Unless specifically ap- 
proved for the location, no elec- 
trical equipment shall be installed 
or used where it may be subject 
to hazardous accumulations of 
readily ignitible deposits or resi- 
dues, except that wiring in rigid 
conduit or in threaded boxes or 
fittings containing no taps, splices 
or terminal connections may be 
installed in such locations.” 

Well, still, the contractor is 
likely to say to himself, “I’m still 
all right because my fixtures are 
specifically approved for the lo- 
cation. 

“It is a Class I, Division 1 loca- 
tion where spray painting is done. 
The interior of spray booths is a 
Class I location. The fixtures are 
approved for Class I locations. 
Hence, they are approved for the 
interior of spray booths.” 

Inspectors are likely to be a lit- 
tle more wary and insist before 
approving an installation that no 
“hazardous accumulations of read- 
ily ignitible deposits or residues” 
be allowed to accumulate on such 
fixtures. 

When so satisfied, he most like- 
ly would approve the installation 
—that is if he were going strictly 
by the wording of the Code as now 
written. (Likely is no word for it. 
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I personally know of hundreds of 
such approvals.) 

But that is not the intent of the 
Code. The intent is to prohibit 
any fixtures which have not been 
approved as safe to operate when 
covered with deposits of flam- 
mable residues. No fixtures have 
been approved to operate under 
this condition. 

Despite the fact that such an 
area is given as a specific example 
of a Class I location and despite 
the fact that many fixtures are ap- 
proved for Class I locations, it is 
also a fact that no fixtures have, 
at this writing, been approved for 
use when covered with paint resi- 
dues. 

Obviously, paint spray booths 
and areas should be further classi- 
fied, or at least put into a different 
group. It is now in Group D. (Fix- 
tures are approved for use in 
Group D—that is for some uses in 
Group D—but not for this use.) 

To get back to NFPA Pamphlet 
No. 33, these requirements are 
stated more clearly in its Chapter 
4, Section 405, as follows: 

“405. Unless specifically ap- 
proved for locations containing 
both deposits of readily ignitible 
residue and explosive vapors, 
there shall be no electrical equip- 
ment in any spraying area, as 
herein defined, whereon deposits 
of combustible residues may read- 
ily accumulate, except wiring in 
rigid conduit or in boxes or fit- 
tings containing no taps, splices, 
or terminal connections.” 

A fine print note No. (2) follows 
this section with the following ex- 
planation: 

“From the above Section 405 it 
will be noted that in general elec- 
trical equipment is not permitted 
inside any spray booth, in the ex- 
haust duct from a spray booth, in 
the entrained air of an exhaust 
system from a spraying operation 
or in the direct path of spray, un- 
less such equipment is specifically 
approved for both readily ignitible 
deposits and flammable vapor. 

“At present no such equipment 
is approved by a nationally recog- 
nized laboratory. Electric motors 
driving exhaust fans are specifi- 
cally prohibited inside spray 
booths and exhaust ducts under 
Section 506.” But very few con- 
tractors and inspectors have 
Pamphlet No. 33. They usually 
try to go by the NEC only. 

Section 506 of Pamphlet No. 33 
states, “Electric motors driving 
exhaust fans shall not be placed 
inside booths or ducts.” 


Section 406 states, “Electrical 


wiring and equipment not subject 
to deposits of combustible resi- 
dues but located in a spraying 
area as herein defined shall be of 
explosion-proof type approved for 
Class I, Group D locations and 
shall otherwise conform to the 
provisions of the National Elec- 
trical Code No. 70 for Class I, 
Division 1 Hazardous Locations.” 

Well, all the inspector asked for 
in the first place was assurances 

(Continued on page 103) 


Official interpretation 
answers Code question 


AN INTERPRETATION of a section 
of the National Electrical Code 
has been released by the National 
Fire Protection Association, it was 
announced by the National Elec- 
trical Code committee of the 
NFPA. 

The interpretation, developed 
through the established committee 
procedure in response to requests, 
has been reviewed and released 
by the NFPA Electrical Corre- 
lating committee. 

The subject of the interpreta- 
tion concerns whether or not small 
restaurants having stage facilities 
are included within the scope of 
the entire NEC Article 520 which 
deals with theaters and assembly 
halls. 

The official text of the interpre- 
tation follows: 


Interpretation No. 470 


Statement No. 1: A restaurant 
having a seating capacity of less 
than two hundred persons has 
stage equipment and other ar- 
rangements for providing enter- 
tainment for its customers. 

Question No. 1: Is it the intent 
of Section 520-1 that such a 
restaurant be subject to the re- 
quirements of Article 520? 

Answer No. 1: Yes. 

Statement No. 2: A restaurant 
having a seating capacity of less 
than two hundred persons has no 
arrangements for providing any 
form of entertainment for its cus- 
tomers. 

Question No. 2: Is it the intent 
of Section 520-1 that such a restau- 
rant be subject to the require- 
ments of Article 520? 

Answer No. 2: No. 

Comment: It is intended that 
the provisions of Article 520 apply 
primarily to those occupancies 
where stage facilities are provided. 
The seating capacity of the occu- 
pancy is related only to the pro- 
visions of Section 520-4. 
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Deep in the Heart 


Dynamic, vibrant Houston, deep in the heart of 
the Texas Gulf Coast, is the South’s largest city 
and sixth largest in the nation. Capital of the 
Republic of Texas little rhore than a century ago, 
it is now regarded by many as the U. S. petro- 
chemical and petroleum capital. Surrounded by 
natural resources, it is also hub of the Southwest’s 
industrial marketing, rice milling, cotton trading 
and processing. 

The lively arts, education, museums, art galleries, 
parks, facilities for sportsmen, and temperate cli- 


mate make the city a cultural and tourist haven. 

Naturally, Houston has an enormous appetite 
for electric power and transportation—adequately 
served by an outstanding electric utility company, 
and six major and two terminal railroads. Their 
need for the highest quality insulated wire and cable 
has been, and is being, met by Kerite, under 
standards dating back to 1854—a service that 
will continue and expand with the needs for 
quality cable. 


we " Pee6a,, 


KERITE CABLE 


fo The KERITE That tnakes The diggerence = R 3 


General Office—30 Church Street, New York 7, N. Y. CHD 
SALES OFFICES: 


Albuquerque, Ardmore, Pa., Birmingham, Boston, Chicago, Cleveland, Denver, Glendale, Cal., Houston, Lake Wales, Fla., Oakland, Portland, Ore., St. Louis, Salt Lake City, Seattle, Tallahassee, Tampa 


42 For more detai!s on above items, use reply card on page 17 
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Transmission — Distribution — Metering 
‘Rie 


Testing 
Maintenance 


Two Oklahoma utilities are testing a tap switch on a 22-mile, 161-kv line near Tahlequah 


Maintenance program for substation equipment—page 
Arizona utility gets largest U.S.-made shunt reactor—page 
Methods supervisors troubleshoot and promote ideas—page 

Experience with high-voltage grounding switches—page 
Aluminum platforms offer weight reduction—page 
Wall map outlines city distribution system—page 

Fuel cells may soon produce power—page 
Packaged reclosers provide installation economy—page 
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R. A. KEPPLE, WEST PENN POWER 
COMPANY, WINS COMMERCIAL 
GOLD MEDAL POWER-UP AWARD 


St. Vincent’s College in Latrobe, Pa., faced a par- 
ticularly tough water heating problem in 1960. R. A. 
Kepple, Commercial Representative for West Penn 
Power Company, solved it electrically. His unique 
approach requiring no increase in billing demand 
was judged the 1961 Gold Medal Power-Up Achieve- 
ment Award winner in the Commercial Category. 

The problem appeared to be simple. Hot water 
supply from the old tanks fell short of demand. Water 
was frequently rusty. The steam heating line was 
noisy and troublesome. When the old tanks sprang 
serious leaks in 1960, the situation became critical. 

From a functional standpoint, electric water heat- 
ing was the perfect solution. But to be economical, 
existing billing demand could not be increased. Sim- 
ply heating during ‘‘off-peak”’ hours and storing hot 
water for use during ‘‘on-peak”’ required too-expen- 
sive storage facilities. 

Mr. Kepple marshalled the full cooperation of St. 
Vincent’s, West Penn Power and equipment sup- 
pliers. His solution, now in successful operation, 
employs a battery of strategically located electric 
water heaters. During “‘off-peaks” their operation 
is controlled by thermostat. ‘Through use of a unique 
relaying system, they may also operate during 
“valleys” in the ‘‘on-peak’’ period. 

St. Vincent’s is delighted. ‘The new system is safe, 
flexible and economical. Hot water is good and 
plentiful. More heaters are on order. West Penn has 
a happy customer with a better load factor and in- 
creased load. 

Bronze Medal Power-Up Award winners in the 
Commercial Category are Jacob M. Gensburger, 
New Orleans Public Service, Inc.; Gerald A. 
Mattern, West Penn Power Company; and Raymond 
B. Faulkner, The United Illuminating Company. 





E.C. LAWHORN, TEXAS POWER & 
LIGHT COMPANY, WINS INDUSTRIAL 
GOLD MEDAL POWER-UP AWARD 


A fifteen-year search for ways and means to halt 
rising pumping costs in the Van Oil Field, Van 
Zandt County, Texas, was ended in 1961. ‘The solu- 
tion, recommended by Mr. E. C. Lawhorn, Power 
Consultant, Texas Power & Light Company, has 
earned him the 1961 Gold Medal Power-Up 
Achievement Award in the Industrial Category. 

The problem centered on the use of natural gas 
engines for pumping operations. Operating costs, 
based on no-longer-valid circumstances, were going 
up. Maintenance and down-time were up. These 
factors were causing some potentially profitable wells 
to be considered marginal. 

Mr. Lawhorn, working with the operating oil 
companies, T. P. & L. and an outside corporation 
to finance and lease the distribution system, pro- 
posed the installation of modern pumping equip- 
ment equipped with electric motors and automatic 
controls. Now in operation, this equipment has en- 
abled the operators to use labor more efficiently, 
reduce maintenance time and expense and return 
some marginal wells to production. In additions, the 
new pumping units are far safer and less noisy in 
operation. Finally, ‘Texas Power & Light gained a 
sizeable and growing load over a long term period. 

Bronze Medal Power-Up Award winners in the 
Industrial Category are Paul R. Stewart, Pennsyl- 
vania Power and Light Company; Cornelius 
Ackerman, Public Service Electric and Gas Com- 
pany; and Frank E. Yanaros, Florida Power and 
Light Company. The efforts of these men are shin- 
ing examples of how the nation’s electric utility 
power sales engineers help make electricity a more 
useful and widespread servant throughout com- 
merce and industry. Westinghouse is proud to spon- 
sor the Power-Up Program. You can be sure... if 
it’s Westinghouse. 


Westinghouse 








Patents Pending 
CATALOG SL-AL-IO0FH-!I 1/4" 
Size 10 1/2"' x 8" x 3 5/8" 
4 Terminals—i00 to 120 Ampere 
Aluminum Extruded Connectors 





rae ww Pending 


P 
CATALOG WY-0I!1-A-I-1/4 
Size 8"' x 8" x 3 5/8" 
4 Terminals—i00 to 140 Ampere 
Standard Copper Connectors 














> : 
: Patents Pending 
CATALOG WVL-AL-OI00A-1 1/4" 
Size 10 1/2"" x 8" x 3 5/8" 
4 Terminals—i00 to 120 Ampere 
Aluminum Extruded Connectors 


Patents Pending 
CATALOG WVHD?P-AL-2007A-2" 
Size 17" x 10" x 5 1/2" 
7 Terminals—150 to 200 Ampere 
Aluminum Extruded Connectors 





Write for descriptive catalog containing installation data and current price list. 


METAL STAMPING COMPANY 


590 MEANS ST.,N.W. @© ATLANTA, GEORGIA 
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IN THE AREAS OF... 


ACCURACY—Bandwidths of +%4 volt are possible with 
the G-E type ML-32 regulator. Why: 32 steps, plus unique 
Micro-Band* calibrated relay. 


LiFE—General Electric regulators are designed to exceed 
the service life of competitive units. For proof, compare 
the life expectancy data published by G.E. 


ADJUSTMENT—G-E regulator controls are easily adjusted 
without voltmeter juggling at pole-top, by means of dial- 
able voltage level and bandwidth settings. Micro-Band 
calibrations give micrometer accuracy in 10 seconds (or 
less) . 


FEATURES—G.E. eliminates marginal gadgetry. Costs go 
into truly beneficial features, such as switch strength, 
internal Thyrite® bypass arresters for more even voltage 
distribution, and plug-in controls for speedy inspection. 


MAINTENANCE—No need to untank G-E regulators for 


periodic inspection of contacts. Why: electrostatic shield- 
ing and Opti-Life switching are features of all G-E step 
regulators. 


SERVICE—48-hour emergency shipments of parts is just 
one of the many extra conveniences available from Gen- 
eral Electric’s nation-wide network of service facilities 
on an around-the-clock basis. 


FOR ALL THE REASONS WHY G-E regulators are your 
best Total-Value Buy, contact your General Electric regu- 
lator representative. Or, write General Electric Company, 
Section 456-9, Schenectady 5, N. Y. Voltage Regulator 
Products Section, Pittsfield, Mass. 


* Trade-mark of General Electric Co. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 





Cost analysis and accurate record keeping are highly important aspects 


By J. L. Nolte, Substation Engi- 
neer, and D. L. Sprunger, Senior 
Assistant Substation Engineer, Un- 
ion Electric Co., St. Louis, Mo. 

(This is the first part of a two- 
part article. The second part will 
appear in January.) 

@ During the past two years, 
Union Electric has taken a fresh 
look at its maintenance program 
for substation equipment. 

The cost of maintenance, the 
system of record keeping, the role 


of the maintenance engineer, and 
maintenance practices and policies 
have all undergone considerable 
investigation. 

Before these subjects are dis- 
cussed, it would seem appropriate 
to describe briefly the size of the 
Union Electric system, the amount 
of equipment involved, and the 
maintenance organization. 

The Union Electric system has a 
tri-state service area of 4,071 
square miles with a system load 
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Typical of maintenance conducted by Union Electric is the overhauling 
of transformers in the transformer shop. The shop contains two vacuum 
drying ovens, a large one for drying transformer windings and a smaller 
one for drying items such as bushings and small windings. 
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peak in 1960 or 1,960,000 kw. 
There are 205 substations with a 
transformer nameplate capacity of 
4,580,000 kva, not including eight 
others at power plants. 

A large percentage of the load 
is concentrated in the St. Louis 
City and County area where 110 
of the substations and 70 per cent 
of the transformer capacity are lo- 
cated. The system has four-, 12-, 
and 14-kv distribution circuit volt- 
ages; 34- and 69-kv_ subtrans- 
mission; and 110-, 138-, 161-, and 
230-kv transmission lines. 

Although most of the load is 60 
cycles, there is still about 60,000 
kva of 25-cycle load and about 
9,000 kw of 120/240-volt d-c load. 

As one could imagine from this 
description of load and voltages, 
there is a large variety of equip- 
ment to maintain. In addition to 
the usual distribution and trans- 
mission substation equipment and 
buildings, there are motor-gener- 
ator and rotary d-c machines, 25- 
to 60-cycle frequency changer ma- 
chines, and larger capacitor banks. 

At one of our newest transmis- 
sion substations, Lemay, two 200- 
mva forced oil cooled units are be- 
ing installed. It is expected that 
this size unit will raise consider- 
able problems when maintenance 
operations are required as the op- 
erating people may be reluctant to 
release one from service. 

The maintenance of existing 
and construction of most new sub- 
stations in the St. Louis City and 
County area is handled by a force 
of about 125 men, including super- 
vision, under the substation main- 
tenance and construction division. 
In general, this article deals with 
the maintenance program for the - 
St. Louis City and County area. 

The maintenance of equipment 
at the various power plants and 
regional districts is handled by 
those particular groups. The test- 
ing of new and existing equipment 
and relays is handled on a system 
basis by a group of about 43 men, 
including supervision, under the 
substation operating division. 
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of the program 


Weekly inspection and operation 
of all substations is also under the 
substation operating division. 


Job order system 


Every day maintenance and con- 
struction crews work on a variety 
of jobs. In order that this work 
can be properly scheduled and 
assigned, a job order system was 
recently adopted. 

Under this system, maintenance 
and construction jobs are approved 
and assigned by the substation 
engineering group, who determine 
the required maintenance work 
standards, the frequency of routine 
and major servicing and overhaul 
dates, as well as approve the re- 
quired new construction. 

The job order system categorizes 
maintenance work into three main 
groups, i.e. scheduled, non-sched- 
uled, and shop work. Non-sched- 
uled work is further subdivided 
into major, minor, or field for the 
purpose of indicating the type of 
work involved. 

Together with this classification, 
new forms have been developed 
which indicate the work to be done 
(job instruction) as well as pro- 
vide for a job report of the com- 
pleted work. Whenever practical, 
a check-off system has been de- 
veloped for these reports in order 
to make them uniform and simpli- 
fy the reporting. 

Figure 1 is a regulator job order 
form typically filled in. In ad- 
dition, a substation maintenance 
request form has been provided 
for reporting observed deficiencies 
requiring maintenance. 

In order to allocate this variety 
of work to the correct accounts, a 
job code system has been devised. 
The system distributes the labor 
charges, as. reported on the daily 
time reports, according to the re- 
ported job code, and indicates the 
location and type of work in- 
volved. 

This system for the most part 
eliminates the use of field account- 
ing and makes possible the use of 
machine (IBM) processing to ac- 
cumulate these various costs. 
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SUBSTATION: CHIPPEWA NO? |S 

EQUIPMENT ? 

at ___ Mfg. Serial No | Oats tnera KV.A p 

_oce FA Conoit {66934 | 1929 = 4-_600 15,000 
(Aunitary  Eguipment To Be Serviced with the Listed Major Item) 

Cyt, Trans KA Wen, _| 19223. 3 J 14290 J - aes 

Por, TRANS. E-\\ ¢.E. | \dei2i3 | 1928 | : 


4 









































: ~~ "WORK STANDARDS 
grvice T inter vale BU Monten TeNar toa , 





~— 4jLast Paint Pa 
vernaul Interval- § Years: Total M/Hrs- 13. + Yr.__Me | 9 
5 Favit Tries Require Overnaul : ; | 
= LTC. Operations Require Overnau! 
Ate C.CPER ATION N COUNTER . READING (In Thousands) 


oo oo 
cae Date rr q Trips fr 


wa 
2[3'a]5 16 [7 ]8] or 11 fiz | 











Next Maintence Operatic 
HEHE zl4]3)3\s[slele 

Je ]3 |<] [8]2 |<|%}3]2/3| 
Fig. 2—On the back of this typical equipment card seh) is a main- 
tenance record (below) showing the date, type job, man-hours, etc. 





} 
| 








— a —— BKA. OUCKTER/R AO ASIEFT 
DATE | 108 |M/n| SPECIAL REMARKS eae 


4/S& OF | 14) Replaced | 80! 60 | 70 
Af/sa| Ss a ER ott ie it | 70, $0 | £0 
e{54 -s_ acted $0 40 | 60 
4/oi OT | 12 SAS PTE 80 SO} #0 


49 





SCHEDULED 


Joss 


TOTAL] +79 |7629 


4085S RECEIEVD OURING PERIOD. 
(ESTIMATED ™/wRS) SOUTH 


TOTAL 


C) ACTUAL PROD. M/HRS WORKED 
SOUTH 


% of Tetel 


D.) 08S REMAINING END OF PERIOD 
(ESTIMATED M/HRS) 





E)wew 108 assign Forni FES. |; 
(ESTIMATED M/HRE) 
TOTAL 





F) ora avaiLagce vor’ FEB >NORTH 
SOUTH 


NO OF UNCOMPLETED PAINTING JOSS INCLIN 


oF COMPL. WE) NO.& SO. 
VARIANCE ACT OVERIUNDER) ESTIMATED 


NORTH 


t 
Veri ance 266 


JOBS | M/HRS. | JOBS 


SUBSTATION 


MAINTENANCE PROGRESS REPORT 





NON SCHEDULED 


MAJOR MINOR FIELD 
M/HRS.| JOBS 


10 4388 %6 


322 


@ INCLUDES ASSIGNMENT FOR Tune 
Fig. 3—The maintenance progress report gives a breakdown of work available and work completed during the month. 


Another part of the system is 
the establishment of an equipment 
card for each unit of electrical 
equipment for which repetitive 
maintenance is required. These 
cards indicate, in brief, the name- 
plate data, auxiliary .equipment, 
the next service and/or overhaul 
date, and the past maintenance 
record. These cards furnish the 
means to properly allocate sched- 
uled jobs to the various mainten- 
ance foremen. 

Thermofax copies of such equip- 
ment cards are sent to the field 
with each scheduled job to enable 
the foreman to review past main- 
tenance history concerning the 
current job, as well as compare 
and correct nameplate information 
if found in error. 

Figure 2 is typical equipment 
card for a breaker. 

In connection with the equip- 
ment card, a maintenance history 
file has been established which 
is composed of completed main- 
tenance job orders. In all cases, 
the last completed service or over- 
haul report is retained for the in- 
dividual unit of equipment and re- 
tained permanently for reference 
if anything unusual was found. 
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This file, by substations, is set 
up on the basis of electrical units 
of equipment similar to the equip- 
ment card record. 

About 25 standing job orders 
have been devised to eliminate 
paper reporting by the field for 
work activities of a minor nature 
(ten man-hours or less) which may 
or may not be repetitive. These 
job orders cover work for which 
no permanent record is required, 
such as nameplate engraving, 
nameplate installation, custodial 
work at crew reporting centers, 
touch-up painting, etc. 

The only record kept for these 
standing job orders is the total 
man-hours spent for each one by 
crews. 

A clerk (working closely with 
substation engineering) is respon- 
sible for processing the various 
job orders to the field, updating 
the equipment card record, main- 
taining the maintenance history 
file, and preparing reports as re- 
quired. 

Accurate reporting and timely 
processing by the field forces of 
job orders and daily time reports 
are essential, if the system as a 
whole is to function satisfactorily. 


(22 Wor Days) 


MONTH OF_T4N-/9 54 
SHOP TCTAL MTC. 


Analysis of cost 


The total annual expenditure for 
substation maintenance is sub- 
stantial and is generally subject to 
many questions, especially by 
management. Our effort, in setting 
up the job order system, has been 
to develop a means of intelligently 
analyzing these costs. 


With the reporting of all labor 
charges by job order, by substation 
number, by job code, and by work 
reason, the IBM machine can come 
up with quite a variety of reports. 

Since, on our system, about 80 
per cent of the maintenance ex- 
penditures are labor costs and as- 
sociated overheads, most of the re- 
ports are in terms of productive 
labor man-hours. Productive time 
eliminates non-productive items 
such as inclement weather time, 
driving time, delay time, meetings, 
vacations, sick leave time, etc. 

The following is a brief descrip- 
tion of the main reports we are 
now obtaining, together with an 
analysis of what we hope to get 
from each: 

(1) Maintenance progress 
(monthly)—This report gives the 
maintenance administrator a 
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breakdown by the various work 
categories (i.e., scheduled work, 
non-scheduled work, shop work, 
and standing job order work) of 
the work available and the work 
completed during the month. Fig- 
ure 3 is an example. 

It is the aim of the system al- 
ways to have a two-month backlog 
of work available to give the in- 
dividual maintenance foremen 
flexibility in scheduling their 
work. 

A small or larger backlog is an 
indication to the administrator 
that his manpower requirements 
are not in harmony with the cur- 
rent work load. Also, changes in 
the relative percentages of sched- 
uled and non-scheduled work are 
of interest. 

(2) Maintenance crew — work 
performance (monthly)—This re- 
port, used primarily by the main- 
tenance administrator, compares 
the man-hours of actual work of 
each crew against standard or esti- 
mated man-hours. It also shows, 
by crews, the amount of produc- 
tive and nonproductive time re- 
ported. 

Although no one month is in- 
dicative of a crew’s performance, 
if, after a period of time, some par- 
ticular items appear to be out of 
line, the matter would call for in- 
vestigation and possibly foreman’s 
counseling. 

For example, if a crew were 
consistently running over’ the 
standard man-hour estimates for 
servicing and overhauling equip- 
ment, one would want to investi- 
gate that crew’s methods. 

Another example might be that 
the delay time for a particular 
crew consistently ran high. This 
could mean that not enough effort 
is being made to schedule switch- 
ing operations or material deliver- 
ies properly. 

(3) Substation report (quarter- 
ly)—This report gives us a break- 
down of productive labor man- 
hours spent at each substation by 
work reason. 

There are five work reasons, as 
follows: scheduled servicing of 
equipment, scheduled overhauling 
of equipment, non-scheduled work 
on equipment, work on buildings 
and grounds, and painting. 

A relationship of the mainten- 
ance man-hours spent at the vari- 
ous types of substations can be 
obtained from this report. Also, as 
we gain experience, this report 
may possibly show us that removal 
or modification of older equipment 
can be justified. 

(Continued on page 102) 
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The reactor is near the mid-point of a 300-mile transmission line. 


Arizona Public Service gets largest 
voltage shunt reactor made in USA 


@ A 25,000-kva, 230-kv shunt 
reactor—the largest and highest 
voltage shunt reactor ever built in 
this country—was recently ship- 
ped by the Westinghouse Electric 
Corporation to Arizona Public 
Service for service in their Cholla 
Steam-Electric Plant near Hol- 
brook, Ariz. 

The reactor has been connected 
near the mid-point of the new 
300-mile 345-kv transmission line 
through a 345/220-kv autotrans- 
former to compensate for the ca- 
pacitive charging reactance of the 
high-voltage lines. 

This transmission line, the long- 
est 345-kv line yet built in the 


U. S., will deliver the 800-mw 
capacity of the Four Corners 
plant in northwestern New Mexico 
to the load centers in southern 
Arizona. 

In the past, reactive kva was 
provided by low-voltage reactors 
generally placed across the ter- 
tiary windings of transformers con- 
nected to transmission systems. 
However, the 230-kv shunt reactor 
permits application of the react- 
ance where it is required. 

The new shunt reactor consists 
of an air-core winding completely 
shielded magnetically phase to 
phase and phase to tank. The 
winding uses the shell form coil. 
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Utility's special methods supervisors 


These supervisors assist communication in the field, observe work practices, 


By A. C. Brown, Jr., Assistant 
District Superintendent — Rich- 
mond, Virginia Electric and Power 
Co. 

@ To any utility representative 
whose company is organized on a 
line basis in districts, with a staff 
organization at system headquar- 
ters, the problem of communica- 
tions is always one of concern. 

To the staff group, through 
whom much field data is channeled 
for decisions and approval and up- 
on whom generally falls the job of 
policy making, the two most often 
used media of communication are 
the memorandum and the tele- 
phone. 

Later, when the field personnel 
act as if the memorandum had 
never been received, or the tele- 
phone conversation understood, 
the staff group feels frustrated 
and wonders how the field can 
ever operate efficiently with such 
uncomprehending supervisors. 

On the other hand, from the dis- 
trict level, the field looks upon 
the staff group as a paper factory, 
or a babbling loudspeaker, with 
personnel so far removed from 
actual operation that it is almost 
useless to explain field problems. 

Perhaps I have been too harsh 
with both groups, but I’ve been in 
both places. Basically, the problem 
is one of communication. Com- 
munication is not just limited to 
the written or spoken word, for to 
be really effective, the idea behind 
the words must be gotten across 
before intelligent action can be 
taken. 

Getting the idea across to all 
levels of supervision, and particu- 
larly to the first-line supervisor, is 
the real subject of this article. 

Our company utilizes the serv- 
ices of two trained supervisors to 
observe distribution work prac- 
tices in the field, to assist district 
personnel in special problems, and 
to assist in the introduction of new 
work methods, new tools, ma- 
terials, and work equipment. 

These supervisors have the title 
of Supervisor of Distribution 
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Methods, with headquarters in the 
distribution section of the system 
transmission and distribution de- 
partment. 


Primary responsibility 


The main job of these methods 
supervisors is a matter of com- 
munication, upwards, downwards, 
and sideways. Each one is assigned 
a radio-equipped car, and on the 
average they are in the field three 
or four days each week. Arriving 
in a district, they first report to 
the district superintendent. 

Later they may ride out visiting 
several crews, accompanied by a 
general foreman, service super- 
visor, or substation supervisor who 
can keep in touch with local head- 
quarters through the radio. 

They talk with first-line super- 
visors on the job, get to know 
their problems, and view their 
work practices. Often a foreman 
will do a specific job in a different 
manner than another foreman, 
generally because of his familiar- 
ity with his own way. If the 
method supervisor picks up a new 
idea from one foreman, he will 
pass it on to other crews. 

The method supervisor often 
finds some piece of equipment or 
tool that is giving trouble. Acting 
on upward communications, he 
will bring this information to sys- 
tem headquarters where it can be 
corrected through engineering, 
purchasing, or another system 
function. 

As often happens, the distribu- 
tion section may find it expedient 
to change policy on some phase of 
its operations. The method super- 
visors are briefed on the change, 
and then they try it out for size 
in one or more crews on the sys- 
tem. They observe the results and 
later, when the policy is reduced 
to written instruction, much of the 
trial and error is removed, with 
the result that the new policy is 
acceptable from the start. 

From time to time, some crew 
member comes up with a work- 
able gadget. By making a few 


prototypes, and carrying them 
around to other crews, the method 
supervisors will get ideas of re- 
finement. Finally, if the gadget is 
needed, a manufacturer is found, 
or else it is produced within the 
company. 

Then it is distributed, and the 
“inventor” is given recognition, 
generally in the company news 
publication. 

As an example of several recent 
innovations, we now affix to all of 
our live line sticks a foolproof 
hanger, which will allow the live 
line tool or hot stick to be hung 
on a conductor while not in im- 
mediate use, without the danger 
of being jostled loose and falling. 

This is an example of “‘necessity 
being the mother of invention,” 
since the safety department had 
prohibited hanging tools on con- 
ductors with conventional J-hooks 
following an accident when a tool 
fell and struck an employee on the 
ground. 


Triplex spreader 


Another example is the triplex 
spreader. When we began using 
triplex as secondaries, we first 
used two wood pole stakes to pry 
into the triplex, spreading the con- 
ductors in order to make spliced 
pigtails for present or future serv- 
ice drops. Finally, an ingenious 
lineman carved out a prototype of 
the spreader we now have manu- 
factured for all of our crews. 


When we introduced the first 
aerial lift on our property, the 
method supervisors were briefed 
on its uses and its limitations. A 
motion picture film was made of 
its actual use, and the showing of 
this film to company executives 
was largely responsible for the 
purchase of five additional lifts in 
the next 18 months, and we plan 
to purchase four more this year. 

We introduced the use of triplex 
secondaries in one district. At 
first, the response was discourag- 
ing, but by making a few changes 
in work procedures, we were able 
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introduce new methods and equipment, and develop ideas from crew members 





to overcome the problem of string- 
ing the triplex and the primary 
conductor at the same time. We 
made a film of the process, and 
used it as a training film for the 
other districts, with the result that 
triplex secondary was adopted 
systemwide, with little or no fric- 
tion. 

An example of how one use of a 
new product might lead to false 
conclusions as to other uses was 
our introduction of polypropylene 
rope as a substitute for manila. 
We first purchased a mile length 
for a district to use in place of ; rt 
one-inch manila for a pulling line. - 1@ — | 
A second district needed two one- 
mile reels of pulling line, so poly- Ny" acer 
propylene was substituted for 
manila. 

After a period of several months, 
in which we received good reports 
of the superiority of this new syn- 
thetic fiber rope, we decided that 
it ought to be good for other uses 
of manila. So, without trying it in 
hand lines, block and tackle, or 
the hundreds of uses to which rope 
is put, we began to purchase poly- 
propylene instead of manila for 
storeroom stocks. We are still con- 
vinced that polypropylene has 
good properties for uses other than 
conductor pulling, or “bull lines,” 
but we’re having a hard time con- 
vincing field personnel who, with- 
out ample warning, had it issued 
when they requisitioned manila 
rope. 


















































Fig. I—A crew member came up with the idea of a triplex spreader. 


Try-out period 
By first trying out the tech- 
niques in a small way, to iron out 
all the kinks, and then introducing 
them from district to district, we 
have adopted  trailer-mounted, 
bull-wheel tensioners; drying 
ovens and hot stick testers for live 
line tool maintenance; _ truck- 
mounted augers; constant load 
level-wind winches; truck-mount- 
ed a-c/d-c gasoline-driven gener- 
ators; and 75- and 100-kva trans- 
formers mounted on two-wheel 
trailers. Lineman using triplex spreaders is installing service connections on 
(Continued on page 102) one side of the pole. They have already been installed on other side. 
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DONT LET “LINEMAN FA 


Here’s how the Kearney 
Power-operated Tool works 


After correctly positioning the 
Kearney Power-operated Tool 
on the connector, the lineman 
squeezes a small rubber bulb 
conveniently attached to his 
belt. Air pressure from the bulb 
closes a switch to start a small 
motor-driven hydraulic pump on 
the ground. High-dielectric hy- 
draulic fluid flows through a 
non-conducting pressure hose, 
advancing the ram and closing 
the dies to make the indent. To 
retract the dies, the lineman 
simply releases his finger pres- 
sure on the bulb. 


An optional hand switch control 
is also available which permits 
an operator on the ground to 
control the pump on signal 
from the lineman making the 
installation. 


For more details on above items, use reply card on page 17 Electrical South / December 





YOU OF VALUABLE MAN-HOURS! 


Kearney Power-operated Tools take the “muscle” out of 
compression installations, increase work output, reduce labor 
costs... and often pay for themselves in a month or less! 


Kearney Power-operated Hydraulic Compression 
Tools make fast, light work of any compression fit- 
ting installation... hot or cold. By simplifying in- 
stallation and reducing lineman fatigue, Kearney 
Power-operated Tools enable power companies to 
effect sizeable reductions in compression connector 
installation costs. 


In use, the lineman merely positions the Kearney Tool 
on the connector and squeezes a small rubber bulb to 
actuate a portable motor-driven hydraulic pump on 
the ground below. The Kearney Power-operated Tool 
does the rest, without further lineman effort other 
than to reposition the tool for the next indent. Com- 
plete compression of the fitting can be made in less 
than 30% of the time ordinarily required by a lineman 
using the most efficient hand-operated tool. 


Kearney PH-1 and PH-2 Power-operated Compres- 
sion Tool Heads and the Power-operated Cable Cutter 
can be hotstick-mounted to make installations on en- 
ergized conductor...or they can be hand-held for cold 
work. Using Kearney hotstick-mounted Power-oper- 
ated Tools, linemen can install connectors, deadends, 
or sleeves...and cut ACSR or standard conductor 
up to 114” in diameter...at any angle...with greater 
speed ...at greater distances from the pole... and 
with greater safety when working on energized lines 
...than has ever before been possible with hand- 
operated tools. 


An investment in Kearney Power-operated Hydraulic 
Compression Tools will quickly pay for itself in labor 
savings and increased work output. A demonstration 
will convince you. 


Three Tool Heads and a Powerful Cutter Head, interchangeable in seconds without tools, offer unlimited versatility 


The Kearney PH-1 and PH-2 power-operated 
indenting heads shown above use the same 
dies as Kearney WH-1 and WH-2 hand-oper- 
ated hydraulic tools ...differ only in their 
maximum working ranges. For instance, the 
PH-1 Tool accommodates a range of alumi- 
num Squeezon compression connectors for 
wire sizes up to a maximum of 4/0 ACSR or 
strand, while the PH-2 installs Squeezons on 
conductors as large as 397.5 ACSR or 400 
strand. Dies may be easily inserted or re- 


moved without tools. to 1,500 MCM. 


The Kearney PH-25 Tool Head in- 
stalls a full range of compression 
fittings, from the smallest Squeezon 
up to a maximum of 1,192.5 MCM. 
With this tool a wide variety of fit- 
tings can be compressed with half 
the number of indents normally re- 
quired using other types of tools. 
Tool develops 21 tons of thrust. 
Cutting dies are available for use 
with the PH-25 to cut conductor up 


The Kearney Power-operated Cable Cutter 
cuts any type of conductor up to 1%” di- 
ameter, in 30 seconds or less. Saves many 
valuable man-hours otherwise lost in hand- 
sawing. Produces a clean-edged cut...saves 
deburring. Cutter may be hand-held for cold 
operation or hotstick-mounted for use on 
energized lines. Cable cutter and PH-1 or 
PH-2 Tool Heads can be interchanged in 
seconds. Cutter can also be used to cut 
ground rods, guy wires and like materials... 
on the ground...or on the pole. 


For complete information contact your Kearney Sales Representative 


a “= for better construction. 


514 


| KEARNEY 


. Safer maintenance... specify KEARNEY products 


‘) JAMES R. KEARNEY CORPORATION 


4224-42 Clayton Avenue « St. Louis 10, Missouri 


PLANTS AT: ST.LOUIS « MELROSE PARK, ILLINOIS « FAYETTEVILLE, ARKANSAS * GUELPH, ONTARIO, CANADA « ST. THERESE, QUEBEC, CANADA 
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Fig. |—The line and switch arrangement is at a substation in Bay St. 
Louis, on the 110-kv tie line between Gulfport, Miss., and Slidell, La. 
The bank is 110-kv delta and 23-kv grounded-wye. Differential relays 
trip the grounding switch and open the 23-kv OCB simultaneously, 
giving indication in Gulfport of a differential operation. 
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Fig. 2—This is a typical application of grounding switch methods for 
a two-transformer bank installation, in this case a 110-kv delta and 
46-kv delta bank. A single-bank station would require only one ground- 
ing switch and one spring-operated transformer disconnect switch. 
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Fig. 3—The protection zone within the station is indicated here. 
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Experience 


Only recently has 


By E. C. LosKamp, Relay Dept., 
Mississippi Power Co., Gulfport, 
Miss. 

@ The use of grounding switch- 
es at high-voltage transmission 
substations in conjunction with 
differential protection of trans- 
formers is not generally a new 
idea, but only in the past few 
years has the potential of this 
method been fully realized. 

Remote tripping by use of a 
grounding switch is faster and 
more positive than high-voltage 
type fuses for clearing transformer 
and low-side bus faults, more eco- 
nomical to install and maintain 
than transmission voltage oil cir- 
cuit breakers, eliminates possible 
single-phasing conditions, and is 
easily applied to many different 
substation bus configurations. 

Mississippi Power Company’s 
initial installations of grounding 
switches were at two substations 
on the 110-kv tie line between 
Gulfport, Miss., and Slidell, La. 
Figure 1 shows the line and switch 
arrangement at one of these sta- 
tions, in Bay St. Louis. The motor- 
operated disconnect switches and 
one low-side 23-kv OCB are super- 
visory-controlled over the power 
line carrier from Gulfport. 

Differential relays trip the 
grounding switch and open the 23- 
kv OCB simultaneously, giving in- 
dication to the Gulfport substation 
operator of a differential opera- 
tion 

The 110-kv oil circuit breaker at 
Gulfport is reclosed one time in- 
stantaneously to provide for the 
possibility of a temporary line 
fault; the location of the ground 
switch at this station will soon be 
moved inside the transformer 110- 
kv disconnect switches, and other 
changes made, to have it conform 
to our present applications of re- 
mote tripping and three-shot re- 
closing. 

In the past four years our com- 
pany has installed grounding 
switches and spring-operated dis- 
connect switches at 11 110-kv sub- 
stations and two 46-kv urban sub- 
stations. All these switches and 


Electrical South / December 1961 





the potential of this transformer protection method been fully realized 


mechanisms are Johnson Manu- 
facturing Company models, some 
of which have been modified since 
their original installation. These 
include improved latches and a 
disconnectable blade on _ the 
grounding switch for testing pur- 
poses. 

Our present application of 
grounding switch methods is 
shown in Figure 2. This is typical 
for a two-transformer bank in- 
stallation; a single-bank station 
would require only one grounding 
switch and one _ spring-operated 
transformer disconnect switch. All 
ground switches on our system are 
connected to phase 1 for standard- 
ization and to provide ground 
switch fault identification, though 
this technique is not essential for 
relaying purposes. 

This scheme is used on 110-kv 


lines which have carrier current 
pilot relaying as well as those hav- 
ing only distance type relay pro- 
tection. 

The protection zone within the 
station is indicated in Figure 3. 
Slip-over bushing current trans- 
formers were used where the 
power transformer did not have 
C.T.’s in the high-voltage bush- 
ings. These are easily installed and 
have given satisfactory service 
thus far with no maintenance. 

The over-current relays provide 
back-up protection for close-in 
line faults which might not be 
cleared by the line oil circuit 
breaker, and for failure of the dif- 
ferential relays. 

Figure 4 is a typical elementary 
diagram indicating how tripping of 
the ground switch is accomplished 
at our installations. The differen- 


tial auxiliary relay, which is a 
lockout type, is tripped through 
contacts of the differential or over- 
current relays. This in turn trips 
the grounding switch latch (pro- 
viding the spring operating mech- 
anism is cocked, i.e., contact GS-lb 
made), allowing the ground switch 
blade to close. 

Once tripped, the differential 
auxiliary relay cannot be reset un- 
til the grounding switch is re- 
cocked or the cutout switch is 
opened. 

Operation of the grounding 
switch and differential auxiliary 
relay applies d-c voltage to the 
heater element of a thermal delay 
tube (providing the high-voltage 
disconnect switch spring operating 
mechanism is cocked, i.e., contact 
SO-la made). 

After a nominal five seconds de- 
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Fig. 4—The time delay tube and cutout switches provide protection for either or both transformer banks. 
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lay the timing relay closes its con- 
tact, energizing auxiliary relay 
TR which trips the latch of the 
transformer disconnect spring 
mechanism, thereby opening the 
high-voltage switch. 

Our present operating practice 
on 110-kv lines is to allow one in- 
stantaneous reclosure of the re- 
mote OCB (in case of ordinary line 
faults) and set the second shot at 
20 seconds. This allows a faulted 
station to be cleared from a dead 
line with ample margin provided 
for a variation in the delay tube 
characteristic, which is slightly 
affected by the ambient tempera- 
ture. 

We have installed one variation 
of the typical installation shown 
in Figure 2 at a location where 
Mississippi Power serves an indus- 
trial customer who requires firmer 
capacity. In this case the differen- 
tial zone is around each trans- 
former only, and both high- and 
low-voltage transformer discon- 
nect switches are spring-operated. 
This enables the isolation of a 


faulted transformer while leaving 
the good bank in service. 

The over-current relays, which 
operated for a low-side bus fault, 
trip a third auxiliary lockout re- 
lay which then trips the two in- 
dividual differential auxiliary re- 
lays, thus clearing the entire sta- 
tion from the 110-kv system. 


Experience limited 


Actual experience with ground 
switch operations on our system is 
limited, amounting to one opera- 
tion for a low-tension bus fault 
and an accidental tripping during 
a maintenance check. 

The former occurred when 
lightning caused a four-kv fault 
on the line side of a by-pass switch 
which the line OCB failed to clear. 
Tripping was initiated by the over- 
current back-up relays with cor- 
rect operation of the grounding 
switches and one high-voltage dis- 
connect switch. 

The other disconnect switch 
failed to separate completely, thus 
leaving a solid ground fault on the 


110-kv transmission line. This par- 
ticular station was due for a main- 
tenance check of the protection 
scheme the following week, and 
was one of only two stations yet 
requiring such a check, thus prov- 
ing to some degree that it is often 
later than you think. 

In the other case mentioned a 
check was being made after in- 
spection and repair work had been 
performed on a transformer high- 
voltage bushing differential cur- 
rent transformer. An open sec- 
ondary circuit had been discovered 
in this C.T. during the routine 
maintenance check made at this 
station a few days previously. 

The transformer bank with the 
damaged C.T. had been left out of 
service for repairs with its as- 
sociated grounding and disconnect 
spring operating mechanisms in 
the tripped position and the as- 
sociated cutout switches open. 

During the process of re-ener- 
gizing the bank the cutout switch 
on the tripped ground switch 

(Continued on page 100) 


Aluminum platforms offer significant weight reduction 


@ An aluminum transformer 
and regulator platform competitive 
at first cost with steel units and 
claimed to have the advantages of 
lighter weight, easier erection, and 
less maintenance has been de- 











veloped by Utility Products Manu- 
facturing Co. 

The new aluminum platform is 
marketed under the trade name 
Aluma-Form. It is 16 per cent 
stronger in the load carrying mem- 





Platforms can be erected by a three-man crew in 30 to 45 minutes. 
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bers and more than two-thirds 
lighter than an equivalent steel 
platform, according to Utility 
Products. It uses extruded alumi- 
num shapes developed by Reyn- 
olds Metals Co. 

The two-pole model without cat- 
walk weighs 153 pounds as com- 
pared with 550-pound conventional 
steel units. Aluminum platforms 
can be erected by a three-man 
crew in 30 to 45 minutes. A steel 
unit takes 2% hours to assemble, 
the manufacturer said. 

Design of the aluminum extru- 
sions permits greater adjustability 
of the sections and eliminates field 
drilled holes. Another advantage 
is the reduction of bolt size from 
four to two. 

Utility Products said test mar- 
keting of the new aluminum plat- 
forms met with excellent response, 
and that one utility now is taking 
down all its two- and three-pole 
transformer and regulator plat- 
forms and replacing them with the 
aluminum version. 

The platforms are in use in 
Mississippi, Tennessee, Kentucky, 
Alabama, Arkansas, North Caro- 
lina, Missouri, and Oklahoma. 
They are being distributed nation- 
ally by several firms. 
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ALLIS-CHALMERS 


“Originators of 44% Step Regulators” 


° Ash me 


aia 


All hands point to user benefits as 


A-€ Regulators Offer DOLLAR Savings! 


SAVE DOLLARS — with a turn of 
the snap-action Vari-Amp posi- 
tion indicator knob. Left hand 
adjusts regulation limits, permits 
higher regulator currents. Buy a 
smaller Allis-Chalmers unit to 
provide tailored regulation or con- 
tinue to use existing Allis-Chal- 
mers regulators as load current 
increases. 


SAVE DOLLARS — Right hand 
indicates Caliband test rheostat 
which will cut control setting time 
for reduced operating cost — in- 
crease accuracy for greater reve- 
nue. And exclusive Caliband test 
rheostat works without disturbing 
system voltage; without requiring 
adjustment of line-drop compen- 
sator controls. 


SAVE DOLLARS — with position 
indicator drag hand electrically 
resettable from control panel. Re- 
mote mounting of control allows 
one man to operate both control 
and drag hand reset from ground 
— pole climbing not required; 
saves on poles. And you can record 
tap range, check feeder operation, 
plan changes to boost dollarreturn. 


Call, wire or write your nearby Allis-Chalmers office for ALL the JFR regulator DOLLAR-SAVING facts! 


Vari-Amp and Caliband are Allis-Chalmers trademarks. 
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Huge wall map outlines utility's city distribution system 


@ A huge 306-square-foot map 
outlining its whole distribution 
system hangs on a wall of the 
Florida Power Corporation in St. 
Petersburg. 

The 8%4- by 36-foot map shows 
the location of all the city’s 400 
miles of overhead distribution 
feeders and 50 miles of under- 
ground distribution cables. 

Operators sitting in front of 
this curved map at the distribu- 
tion dispatching office can im- 
mediately locate areas in question 
when telephone reports of trouble 
are received. 

Instead of searching through a 
series of small drawings stored in 
a binder, the operators just glance 
at the wall map and dispatch the 
repair men. Because of this new 
system, the city of St. Petersburg 
and its industries receive really 
prompt service. 

Drawn with pressure-sensitive 
tape, the wall map is laid out to 
scale. The various overhead feed- 
ers and underground cables are in 
color-coded tapes, all made by 
Chart-Pak, Inc, This firm, located 
in Leeds, Mass., is responsible for 
developing the charting symbols 
and materials for the tape method 
of drafting. 

A special pattern of color-coded 
tapes represents the individual 
feeder lines in the underground 
cables. With a minimum of effort 
the operator can trace the route 
of any cable, checking cable ties, 
vaults, and transformers. 

Since many cables follow the 
same route, the large selection of 
colors available in Chart-Pak 
tapes aids in fast and positive 
identification. 

A system of colored magnets in- 
dicate the position, open or closed, 
and the status of all switches and 
equipment. By sectionalizing, any 
section of the line can be isolated 
if trouble occurs in that area. 

In addition to the colored tapes, 
Chart-Pak furnished symbols to 
represent oil circuit breakers, reg- 
ulators, air break gang-operated 
switches, and other equipment— 
all in the proper scale. Each of the 
tapes was slit to the precise widths 
which the giant map demanded. 

Overhead feeders, for example, 
of 00 copper and larger, are of 
Y%-inch black tape. A variety of 
¥-inch tape was used to indicate 
No. 2 copper and smaller lines. 
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Operators see at a glance the location of cables and the feeder system. 


All pressure-sensitive tapes are 
applied to the curved steel board, 
which was first painted and lac- 
quered, 

Whenever any changes must be 
made — such as rerouting of a 
cable, laying of a new cable, or re- 


moving old cables —- Chart-Pak 
tapes are easily removed and re- 
positioned. The tapes leave no ad- 
hesive deposits, do not mar or dis- 
color the board, and can be re- 
applied in a different direction 
without difficulty. 


Fuel cells may soon produce power; 
new inverter would use tunnel diodes 


@ If current interest is main- 
tained it is likely that fuel cells 
will serve as power sources in 
special applications within the 
next five years. 

Fuel cells to furnish electricity 
at home are entirely conceivable. 

More than 60 governmental and 
industrial fuel cell projects, cost- 
ing $28,000,000 annually, are now 
under way, James D. Flynn, of the 
Cincinnati Gas & Electric Co., re- 
ported at a symposium on fuel 
cell developments and applications 
during the Fall General Meeting 
of the American Institute of Elec- 
trical Engineers, held in Detroit. 

“The goal in mind is that some- 
day this might be a cheap and 


compact successor to power plants, 
ranging in size from the internal 
combustion engine all the way up 
to a power plant generating sta- 
tion,” Mr. Flynn observed. 

Initially, fuel cells probably will 
be restricted to uses where excel- 
lence of fuel efficiency, silence, 
freedom from fumes, and simplic- 
ity of design and operation are 
important requirements. 

But as technology advances 
“they may be used first in off- 
peak generator facilities to pro- 
duce hydrogen and oxygen which 
can be stored, transported, and 
utilized at will in fuel cells. 

They may then be used to sup- 
ply low-voltage constant loads for 
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mr businessman: 


C ould Let’s talk about a program which, while delivering all 
kinds of “selfish” gains for those involved, essentially 
depends on the patriotism of 


Our countr one person. You. The Payroll 


Savings for U.S. Savings Bonds 


depends completely on your 

ave a wor interest in your country because 

$ you are being asked to put out time 
with OU. and effort (money, too)—with no appar- 
* ent tangible reward. Why should you 

do this? = First off, the mere fact of your having a Payroll Savings Plan 
puts you on the positive side, with your employees. You’re helping them 
help themselves. Helping them set a little money aside, easily, painlessly. 
And you're helping them show their faith in their own future and their 
country’s. Then, the community itself takes on a self-confidence based on 
a most valuable asset—the reserve buying power of its residents. # And 
just as the payroll savings of your people help their community, dollars 
invested in U.S. Savings Bonds help the whole country—which is just an 
oversize community, after all, with the same need for reserve buying 
power of its people. " Which brings us back to where we started. Your 
patriotism. Will you join the thousands of businessmen who have and 
are promoting a Payroll Savings Plan for U.S. Savings Bonds within 
their companies? For assistance, call your State Savings Bonds Director. 
Or write Treasury Dept.,U.8. Savings Bonds Division, Washington 25, D.C. 
Keep Freedom in Your Futures »» U. S. SAVINGS BONDS 


ay for this advertisement. The Treasury Department thanks, for their patriotism, The Advertising Council an 
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The U. S. Government does not p 


this maga 








Phelps Do 


An Economical, Dependable Cable for ¢ Underground 


Perma-Dure, a Phelps Dodge product, pro- 
vides electrical contractors with a durable, 
versatile type of flame-resistant cable for in- 
dustrial and commercial use. 


Perma-Dure handles easily, strips readily and 
helps cut installation time and costs. It is sup- 
plied in single, two and three conductors for 


For more details on above items, use reply card on page 17 


feeder or branch circuits. Under the 1959 
National Electrical Code, Perma-Dure is rec- 
ognized as suitable for: 


Type UF, single and multiple conductor, as 
feeder or branch circuit cable, for direct burial 
in the earth when provided with over-current 
protection. 
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Wiring Including Direct Burial @ Interior Wiring 


Type NMC, multiple conductor (moisture and inside masonry or tile walls; or embedded, 
corrosion resistant non-metallic sheathed cable) when suitably protected, in plaster or shallow 
for installation in exposed or concealed loca- chase in masonry. 

tions, in dry, damp or corrosive conditions; 


See Your Phelps Dodge Distributor! 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 
300 Park Avenue, New York 22, N. Y. 
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such electrochemical processes as 
plating, water purification, gal- 
vanizing, electrolytic cleaning, and 
electrolytic refining of metals.” 

Fuel cells also may be used to 
supply electricity in places too re- 
mote for power lines or gas mains, 
and utilizing energy in the form 
of bottled gas or tanks of oil. As 
fuel cells are small, but efficient, 
they may be used in small station- 
ary power plants, such as emer- 
gency units in hospitals, small 
factories, motels, and farms. 

“It is entirely conceivable that 
there will be a period in our fu- 
ture when central power stations 
will give way to individual fuel 
cells in every home. At a later pe- 
riod when fossil fuels have be- 
come so scarce that they can no 
longer be used for fuels we may 
revert again to a central distribu- 
tion, possibly using a combination 
nuclear reactor fuel cell gener- 
ating plant.” 

Mr. Flynn pointed out that 
“fuel cells present both a promise 
and a threat to the electric utili- 
ties. Their remarkable efficiencies 
promise to lower production costs 
of electricity. But since they are 
efficient in small sizes as well as 
large they potentially can put each 
homeowner in the power plant 
business.” 

The greatest role of kva sized 
fuel cells will, however, be that of 
powering mobile equipment rather 
than producing homemade elec- 
tricity. Initially competition will 
be brisk among oil, gas, and elec- 
tric utilities, but when fuel cells 
reach megawatt size they will 
tend to favor electric utilities over 
other energy suppliers. 

Mr. Flynn listed the following 
advantages of fuel cells: silent op- 
eration, lack of moving parts, con- 
venience in scaling power systems 
up or down, fewer maintenance 
and reliability problems, ease of 
tapping for supplying a variety of 
loads, relatively high energy per 
unit weight, and a high specific 
power output, particularly in the 
range of small sized devices. 

Disadvantages are the tendency 
for efficiency to be highest at light 
load and to drop off with increas- 
ing load, the voltage drop attend- 
ant with increased current output, 
present non-existence of materials 
for electrodes and electrolytes that 
‘are at once resistant to high- 
temperature corrosion and are 
highly conductive and low in cost, 
and production of direct current in 
an economy that uses alternating 
current almost exclusively. 

(Continued on page 99) 
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The reclosers at the Mark Twain station are 15-kv, three-phase units. 


Packaged recloser feeder structures 
provide marked installation economies 


@ Three packaged three-phase 
recloser feeder structures now in 
service at the Mark Twain dis- 
tribution substation of Union 
Electric Company have provided 
marked installation economies for 
the utility. 

Installation time was reduced 
to about one hour, versus the two 
to three days required for alter- 
nate type of recloser installations. 
The installation cost was reduced 
by 75 per cent. 

A recloser feeder structure is a 
complete package for the low- 
voltage side of a 15-kv distribution 
substation. It includes dead-end 
supports for feeder conductors, a 
PR recloser, mounting for fuse 
protection, lightning arresters, and 
a bypass switch. 

The recloser feeder structures 
manufactured by Westinghouse 
Electric Corporation are preassem- 
bled and wired at the factory and 
are shipped in two sections. The 
utility needs only to bolt the up- 


per section to the lower section, 
then connect the transformer leads 
and incoming feeder lines. 

According to Chester L. Wil- 
liams, district engineer for Union 
Electric, the fast, easy erection of 
the recloser feeder structure was 
a big advantage. A _ three-man 
overhead line crew, using a line 
truck with a side boom, installed 
the unit in about an hour. Previ- 
ously, it was necessary to use a 
substation construction and main- 
tenance crew to assemble and 
erect the steel supporting struc- 
ture. 

Mr. Williams added that “these 
units have particular advantage in 
substations located relatively far 
from the large cities where we do 
not have regular substation con- 
struction and maintenance crews.” 

The reclosers installed at the 
Mark Twain station are 15-kv, 
three-phase units, rated at 280 
amperes continuous and 200-mva 
interrupting capacity. 
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HERE'S WHY 
DURALOX SAVES AS 
MUCH AS 50% ON 


You save time ... you save money .. . you save manpower 
—with Anaconda butyl-insulated Duralox.* For Duralox 
has its own conduit of durable, yet flexible, metallic armor. 

This means fast and easy installation in long runs over 
and around obstructions, in trays, indoors or out—and all 
without the expense, trouble and time of laying rigid con- 
duit and pulling cable through it. 

Duralox will fit into your long-range plans as well— 
because it’s 100% salvageable and can be readily moved 
as your plant layout changes. 

Duralox’s lower reactance—because of the close spac- 


Duralox has Anaconda Buty! (AB) rubber insulation 
for * extra-high resistance against ozone 


* exceptional moisture resistance 


* 22% more current-carrying capacity 


than 70° centigrade insulation 


ing of the conductors—results in reduced voltage drop and 
more efficient power distribution. Available in ratings of 
5 kv, 15 kv, and higher, in addition to lower voltage ratings. 
Whether your problem is wiring a new plant or rewiring 
an old one—see the Man from Anaconda. Duralox is just 
one of the many types of Anaconda wire and cable that 
can help you increase plant flexibility . . . reduce operating 
costs... bring in new power for your needs today and to- 
morrow. For full information on Anaconda Duralox Cable 
write for Bulletin DM-5606 to: Anaconda Wire & Cable 
Company, 25 Broadway, New York 4, New York. 


Reg. U.S. Pat. Off. 61261 


SEE THE MAN FROM 


ANACONDA 


FOR BUTYL-INSULATED 
DURALOX POWER CABLE 
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New utility equipment 





Burndy hand compression tool 


A new, toggle action, hand-operated 
Hytool MD6, from Burndy Corp., 
Richards Ave., Norwalk Conn., is 
used for installing a wide range of 
compression connectors. 

Weighing only 5%4 pounds, it is 
25% inches long, and has fully in- 
sulated handle frames and special 
self-lubricating bushings to reduce 
input force. Tests have shown the 
Hytool compression tool to be good 
for at least 90,000 crimps. 

Of the two fixed grooves, one 
serves as the seat for the die inserts. 


Individual dies are easily and secure- 
ly locked into place by a spring- 
loaded pin. With the two fixed 
grooves and only two additional die 
sets, the Hytool can install nearly all 
copper, ACSR, or aluminum tap and 
service connectors commonly found 
in overhead distribution systems. 

The compression tool is also avail- 
able on a pantograph mechanism for 
live line work. Additional accessories 
include dies, die set carrying case, 
and a carrying bag and insulating 
cover. 

Write U-1201 on reply card, p. 17 


Chance power cutting tools 


A new line of power cutting tools, 
powered by a hydraulic source, has 
been introduced by the A. B. Chance 
Co., 210 N. Allen St., Centralia, Mo. 

The tools are available for cutting 


conductors, guy strand, or tree limbs. 

The piston-driven tools can be 
operated from the standard hydraulic 
source on either an insulated bucket 
mechanism or truck A-frame. A 
press of the trigger actuates the tools 
through a complete cutting operation. 
A minimum pressure of 1,000 psi is 
required to operate most of the tools. 

Insulated models are made for 
working near energized lines up to 
69 kv. 

Write U-1202 on reply card, p. 17 


Pringle fault protective device 


A new device which instantaneous- 
ly recognizes undetected low value 
ground faults and clears the circuit 
automatically to prevent damage to 
equipment and buildings, has been 
announced by Pringle Electrical Man- 
ufacturing Co., 1900 N. 6th St., Phil- 
adelphia 22, Pa. 

The device, applied with electrical- 
ly operated switches, gives complete 
protection against ground faults too 
low to clear by normal overcurrent 
protection. 

The device, applicable wherever 
power is used in a low-voltage distri- 
bution system, monitors circuits for 
ground faults, and opens the switch 
by a delayed action relay. Proper 
setting of the relay permits ground 
faults of high value to clear through 
normal overcurrent protection. 

In the lower range of ground faults 
—those which are lower than the cir- 
cuit rating—the Pringle device func- 
tions to fully protect the circuit from 
major damage. 

Write U-1203 on reply card, p. 17 


Kearney compression system 


A complete hydraulic, power- 
operated tool system including three 
interchangeable compression _ tool 
heads, a power cutter head, and hy- 
draulic pump and controls system is 
being offered by the James R. 
Kearney Corp., 4236 Clayton Ave., St. 
Louis 10, Mo. 

The tool heads can be hotstick- 
mounted for work on energized con- 
ductors or hand-held for cold work. 

They are capable of completing 
connections in less than 30 per cent 
of the time normally required in 
using hand-operated tools. 

In operation, the lineman positions 
the tool and presses a small rubber 
bulb which activates the hydraulic 
pressure system to compress the dies 
and make the indent. An optional 
hand switch permits the system to 
be controlled from the ground. 

Three interchangeable compres- 


28) 
ren 


sion tool heads are available, each 
encompassing a different working 
range, from the smallest all alumi- 
num Squeezon compression fitting 
up. to 1,192 MCM. 

Write U-1204 on reply card, p. 17 


McCabe-Powers aerial beam 


The development of a new, smaller 
Sky-Master hydraulic aerial beam, 
nicknamed “The Little Guy,” was re- 
cently announced by McCabe-Powers 
Body Co., 5900 N. Broadway, St. 
Louis 15, Mo. 

The budget-priced aerial beam en- 
ables one man to easily reach over 
parked and moving cars and between 
telephone and power lines. Some 
typical uses include work on mid- 
span cable, insulator inspection, 
transformer re-fusing, and mainte- 
nance and installation of cables, 
streetlights, and signs. The Spirex 
outer beam and molded fiberglass 
basket are insulated to provide ample 
protection from high-voltage lines. 

Hydraulic remote controls for 
operating the outer and inner beams 
are located beside the basket and 
on the mast.. The unit rotates 370 
degrees, continuously, if desired, All 
movement is powered by a heavy- 
duty pump driven by a power take- 
off on the truck transmission. 

Three series ABS sizes are avail- 

(Continued on page 78) 
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Here’s L-M’s 
Full Line 


Sectionalizers 
Type GH 
(B) Type GN3 

Oil Switches 
© Type VLM 
©) Type VLH 
© Type VH 
) Type VM 
© Type VR 
(W) Type VLR 
® Type VCR 
©) Type NVC 
() Type NMC 
© Type N 
™) Type NR 


Reclosers 
®) Type 4H 


© Type E 


®) Type 3H 

@© Type R 

® Type RE 

© Type W 

®) Type WE 

© Type 6H 

(V) Type D 

W) Type L 

® Type H 

®) Type S Control 


Line Material’s impressive 
array of switchgear means low- 
cost protection and switching 
for your entire system. Each 
device represents a contribu- 
tion by Line Material, offering 
you the specific equipment your 
system requires. 

Your L-M Field Engineer is 
anxious to show you how Line 
Material’s complete switchgear 
line can provide overall system 
cost savings for your company. 


Lik: MATERIAL Industries DISTRIBUTION TRANSFORMERS ~- RECLOSERS, SECTIONALIZER 
FUSE CUTOUTS AND FUSE LINKS + LIGHTNING ARRESTERS - POW 


PACKAGED SUBSTATIONS - CAPACITORS - REGULATORS - 
LINE CONSTRUCTION MATERIALS - PORCELAIN INSULATORS - 


544 








te Line 


chgear 
.Oil Switches 


ALIZERS AND OIL SWITCHES 

» POWER SWITCHING EQUIPMENT 
ORS - OUTDOOR LIGHTING 

RS - FIBRE PIPE AND CONDUIT 


Announces The New 


LYPE.D 


Power Class Ill Single-Phase Recloser 








Type D—another cost-saving addition to L-M’s complete 
recloser line from L-M Research and Development. 


Blaine Schultz, Manager of Engineering, Kyle Products, presents the new L-M Type D 
Single-Phase automatic oil circuit recloser. This is the latest product of L-M’s continuing 
program of providing electric utilities with overall, low-cost system protection. Type D 
Power Class III reclosers provide protection against faults up to 12000 amperes. 












WHAT L-M’s COMPLETE LINE OFFERS Y 


10,000 Reclosers—voitace AND CURRENT RATINGS 





































































































INTERRUPTING RATINGS—RMS SYMMETRICAL AMPERES 
DISTRIBUTION : 
CLASS POWER CLASS 
Continu- 95 KV BIL 110 KV BIL 
ous Minimum 2.4-14.4 KV 2.4-14.4 KV 
Current Trip Class | Class II Class III 
Rating- Rating- : — ana T 
Amperes | Amperes Single-Phase Type H | Single-Phase Type 4H 
Three-Phase Type 3H | Three-Phase Type 6H|Single-Phase Type L | Three-Phase Type R|Three-Phase Type RE|Single-Phase Type D |Three-Phase Type W |Three-Phas 
04-06.4 KY 48 | 8.32] 144 | 48 | 832] 144 | 48 | 832] 144| 48 | 832] 144 | 48 | 8.32 | 144 | 48 | ese |t44| 48 | 82 
F ; KV KV KV KV KV KV KV KV KV KV KV KV KV KV KV KV KV KV KV K' 
5 10 125 200 200 200 | 
10 20 250 400 400 400 
15 30 375 600 600 600 
25 50 625 1000 | 1000 | 1000 | 1500 | 1500 | 1500 | 1500 | 1500 | 1500 | 
35 70 875 1400 | 1400 | 1400 | 2100 | 2100 | 2100 | 2100 | 2100 | 2100 | | 
50 100 1250 2000 | 2000 | 2000 | 3000 | 3000 | 3000 | 3000 | 3000 | 3000 | 3000 | 3000 | 3000 | 
70 140 3000 | 2500 | 2000 | 4200 | 4200 | 4000 | 4200 | 4200 | 4000 | 4200 | 4200 | 4000 
100 200 3000 | 2500 | 2000 | 6000 | 5000 | 4000 | 6000 | 5000 | 4000 | 6000 | 5000 | 4000 | 6000 | 6000 | 6000 | 6000 | 6000 | 6000 | 6000/ 6 
140 280 6000 | 5000 | 4000 | 6000 | 5000 | 4000 | 6000 | 5000 | 4000 8400 | 8400 | 8000 8400 | 8400 | 8000 8400 | 84 
160 320 6000 | 5000 | 4000 9600 | 9600 | 8000 | 9600 | 9600 | 8000 | 
185 370 6000 | 5000 | 4000 11100 | 10000 | 8000 | 11100 | 10000 | 8000 | 
200 400 6000 | 5000 | 4000 6000 | 5000 | 4000 | | 12000 | 10¢ 
225 450 6000 | 5000 | 4000 12000 | 10000 | 8000 | 12000 | 10000 | 8000 
280 560 6000 | 5000 | 4000 | 6000 | 5000 | 4000 | 6000 | 5000 | 4000 | 12000 | 10000 | 8000 | 12000 | 10000 | 8000 | 12000 | 100 
400 800 6000 | 5000 | 4000 | 6000 | 5000 | 4000 | 12000 | 10000 | 8000 | 12000 | 10000 | 8000 | 12000 | 10¢ 
400X 560 6000 | 5000 | 4000 | 12000 | 10000 | 8000 
560 1120 | 12000 | 10000 | 8000 | 12000 | 10000 | 8000 | 12000 | 10C 
560X 750 | | | 12000 | 10000 | 8000 | 
4 i | FY 








2800 Oil Switches—a switcu 


FOR EVERY NEED 









































































2.4 KV THROUGH 7.2 KV 7.2 KV THROUGH 14.4 KV 
95 KV BIL 110 KV BIL 95 KV BIL 110 KV BIL 
OIL SWITCHES OIL SWITCHES OIL SWITCHES OIL SWITCHES 
Selb iigiiaoee seein a aus es 1 ; : 
% P.F. N NR | NM | NV! VH | VM | VR/ VLH/IVLM/VLRIVCR | N NR |NM |NV/| VH | VM lve VLH/|VLM|VLRIVCR 
2 10- SOLAG | x x x x | x x x x x x x x x x x x x x x x 
3 50- T5LAG/| x x x x x x x x x x x x x x x x x x x x 
TS-100 LAG | x x x x x x x x x x x x x x x x x x x x 
< O-Lead x x x x x x x x x x x x x x x x 
i 10- S0OLAG x |x |x x} x] x 
3 50- 75 LAG a x x x x x x x x x S14 ba x x x x | 
-@ 75-100LAG/ x | x x x x x x x x +s x x x a “Sa x x 
O-Lead x x x x x x x x x x x x x x x | x 
10- 50LAG ei oe oe ae | x | . 
Fr 50- 75LAG x x x x x x x | x x 
75-100 LAG | x x x x x x x x x x x x x x x x x ais 
= O-lead x x x x x x x x x x x x x x x x 
i 10- 50LAG x |x 1x | xj x |x 
gi 50- 75 LAG x x x x x x x x x. 4 
$ 75-100 LAG | x x x x x x x x x x x x x x x x x x x x 
< O-Lead x x x x | x x x x 
10- 5OLAG x x x x x x 
50- 75 LAG x x x x x x 
75-100 LAG x | x x x x |x x x x 
=< O-lead x |x ]x x 2At Ts x 
o 
w | 
a 10- 50LAG a x x x x x 
su 50- 75 LAG x x x } x x x 
= 75-100 LAG | x x x x x x | j x x x | 
< i i | | | } | 
































Over 2800 combinations of field and factory-installed 
accessories on the Type N and V line of oil switches 
serve a multitude of applications on 2.4 to 14.4 kv 
circuits. Manual, remote, or automatic control. 


TYPE S CONTROL (LEFT) provides reliable auto- 
matic transfer of load from one source to another. 
Simplifies engineering of radial feed systems, when 
the Type S provides single or 3-phase control with 
L-M's Type NR, VR, or VLR automatic oil switches. 





L-M’S LATEST CONTRIE 
system protection. Type 
three-phase recloser w 
(rear) offers maximum apf 
simplicity in system co 
changes. New Type D is 
lll single-phase recloser 


Over 10,000 optional o; 
tics are available to prc 
tion of reclosers today. | 
offered in 11 different ty 
variety in voltage, class, 


YOU 36 Sectionalizers—curzent RATINGS 


















































- 
| — TIME RATING—RMS ASYMMETRICAL AMPERES) 
COIL |LOAD | ACTUATING | 95 KV BIL ] 110 KV BIL 
CONTINUOUS |SWITCHING|CURRENT | 2.4—14.4 KV 2.4—14.4 KV 
- T RATING— |IRATING— |RATING— | ’ 
AMPERES |AMPERES | AMPERES |SINGLE-PHASE TYPE GH | THREE-PHASE TYPE GN3 
} | T T 
| 150 KV BIL MOMENTARY| 1 10 | MOMENTARY | 1 10 
2.4-23 KV & MAKING SEC. | SEC. | & MAKING SEC.| SEC. 
J 5 11 8 800 200 60 800 200 | 60 
10 22 16 1600 400 | 125 1600 400 | 125 
2-Phase Type WE |Single-Phase Type E* 15 33 24 2400 600 190 2400 600 | 190 
| 8.32 | 14.4 14.4 | 23 25 55 | 40 4000 1000 | 325 4000 | 1000 | 325 
KV | Kv | KV | kv 35 77 56 6000 1500 | 450 6000 | 1500 | 450 
an = 50 110 80 6500 2000 | 650 7000 2000 | 650 
400 400 70 144 112 6500 3000 | 900 8000 3000 | 900 
600 600 100 200 160 6500 4000 | 1250 8000 4000 | 1250 
1000 1000 140 200 225 6500 4000 | 1800 8000 4000 |1800 
| 1400 1400 160 200 256 9000 | 5700 |2600 
| 2000 2000 185 200 296 9000 | 5700 |2600 
2500 2500 200 200 320 9000 | 5700 |2600 
0 | 6000 | 6000 2500 2500 | | | | 
0 | 8400 | 8000 
*Electrical 
0 | 10000 | 8000 interconnection 
available to give 
0 | 10000 | 8000 three-phase H H : . 
S laasee (ames | lockout. 36 combinations of trip ratings and 
counting options make L-M’s GH 
10 | 10000 | 8000 single-phase or GN3 three-phase 
sectionalizers a most economical 














method for automatically isolating 
permanent faults on 2.4 to 15 kv 
distribution branch circuits, when 
applied in conjunction with a back- 
up recloser. 

& 


L-M’S TYPE GN3 (RIGHT) is the 
most recent development in sec- 
tionalizers. Only three-phase sec- 
tionalizer available today. 





L-M Switchgear Provides 
Lower Overall System Costs 


Application of Line Material reclosers throughout your system offers savings in many 
ways. Lower purchase costs, and lower installing cost cut your initial investment. 
Lower operating costs and reduced maintenance provide long range savings. 


Lower Initial Cost 

Application of L-M reclosers as the automatic disconnecting device throughout your 
distribution system eliminates the initial high costs of circuit breakers and associated 
relaying equipment. Less land is needed. Installation labor is cut about 50°,. 


Lower Operating Costs 

L-M reclosers detect and interrupt fault currents and automatically reclose. This 
effectively reduces the outage time caused by transient or non-persistent faults. Fast 
operating characteristics of reclosers, less than 2 cycles, minimize annealing or burn- 
down of bare or covered conductors and increase service continuity, because over 
90°, of all faults are of a temporary nature. 





t Complete Information 

NTRIBUTIONS to low-cost eprinnausin:- . 
Type WE Power Class Il Ask your Field Engineer for more information on how L-M switchgear can be profitably 
applied to your system. Or write Line Material Industries, Milwaukee 1, Wisconsin. 
In Canada: CLM Industries, McGraw-Edison (Canada) Limited, Toronto 13, Canada. 


® e 
loser on the market. Line MATERIAL Industries 


* McGRAW-EDISON COMPANY 
al operational characteris Reclosenrs, Sectionalizors,and Oil Switches 


O provide the widest selec- 
jay. Low-cost protection is DISTRIBUTION TRANSFORMERS + RECLOSERS, SECTIONALIZERS AND OIL SWITCHES 

: FUSE CUTOUTS AND FUSE LINKS - LIGHTNING ARRESTERS - POWER SWITCHING EQUIPMENT 
> 
ent types of reclosers with a PACKAGED SUBSTATIONS - CAPACITORS - REGULATORS - OUTDOOR LIGHTING 
class, and amperage rating. LINE CONSTRUCTION MATERIALS - PORCELAIN INSULATORS - FIBRE PIPE AND CONDUIT 


er with. electronic control 
m application flexibility with 
n coordination and field 
2 D is the only Power Class 








New --- Quick ---Neat---LOW COST 
FULLY INSULATED SERVICE ENTRANCE SLEEVES 


Pinch the exclusive Blackburn Crimp Collar with 
ordinary linemen’s pliers. The pinched collar will hold the 
conductors firmly in the sleeve, leaving both hands free 
for easy tool manipulation. Conductors are fed directly 
into sleeve, insuring complete insertion. 


Compress directly onto the full diameter alumi- 


num sleeve with any compression tool having a 5%” die. 
No insulation to damage. The cover is snapped on after 
the easy-to-see indents have been made. 


Ins ula f e Snap on the virgin polyethylene cover as 
easily as snapping your fingers. Cover has positive snap- 
locks that fasten it securely. It won’t come off until taken 
off. Rain and condensation cannot be trapped inside cover 
—corrosion products will not build up. Fits all 54” sleeves 
up to 2 inches long. Less expensive than taping. 


NOTE: Sleeves and covers may be purchased separately 
—additional savings if purchased as a unit. 


WRITE for prices and Data Folder # 6172. 
Jasper 


BLACKBURN 


Corporation 
1525 Woodson Road * St. Louis 14, Missouri 
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Works like a circuit 
breaker—looks like 
an interrupter switch 


This is Circuit-Switcher. 
Costs less than a circuit breaker. 
Outperforms an interrupter switch. - 


Circuit-Switcher is the generic name for a new family of switch- 
gear for handling a number of circuit interrupting duties on 
transmission systems. It’s a cross between an interrupter switch 
and a circuit breaker. A significant feature of Circuit-Switcher is 
that it is mechanically programmed to fit high-voltage switching 
environments, whether breaking or making the circuit. 


PROGRAMMED CIRCUIT BREAKING 


1 When Circuit-Switcher is in the closed position, the interrupt- 
ing section carries the continuous current and withstands 
short-time surges—like a breaker. 


9 As Circuit-Switcher starts to open, the “brain”? mechanism 
(with its built-in sequence control and stored energy) trips the 
interrupting section, opening the circuit—like a breaker. 


Now the ‘“‘brain’’ moves the disconnect blade toward the 
open position to establish a visible air gap—like an inter- 
rupter switch. But unlike an interrupter switch, the blade 
is not burdened with shunting, actuating, and driving an 
interrupting unit. 


4 As‘ the disconnect blade approaches the fully open position, 

the “brain” recloses and recocks the interrupting section, un- 

like the interrupter switch which must recock at the most 
adverse loading point in its closing cycle. 


PROGRAMMED CIRCUIT MAKING 


5 As “‘brain’”’ closes the blade, inrush current (or fault current) ig 
picked up at the jaw . . . not in interrupting section. Unlike 
the interrupter switch, the blade closes at high speed, unim- 
peded by having to reclose and recock an interrupting unit. 


6 Circuit-Switcher is completely closed—ready for the next 
opening cycle. 


With the guts to do the job 


Like a circuit breaker, Circuit-Switcher’s vital close and trip 
mechanisms are fully enclosed and protected. Unlike an interrupter 
switch, there is no gingerbread—no external shunts, triggers, cams, 
and levers—to freeze up, burn up, jam up, or goof up. 


Operation is ‘“Goof-Proof’’ 

The correlation of interrupting section action, disconnect blade 
action, and operating handle action is pre-scheduled by the “‘brain’’ 
mechanism. Any operating procedure—such as reversing direction 
in “‘midstream’’—will not result in improper sequencing of 
interrupting section and disconnect blade. 





Sy SeC ELECTRIC COMPANY 
is 


4441 Ravenswood Ave. * Chicago 40, Illinois 
Specialists in High Voltage Circuit Interruption since 1911 
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Lower losses and loss ratios... 
Lower impedances... Better regulation... 


High capability for peak loads... 
Insuldur® insulation systems 


LIVE BETTER... £/ectrically 
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THEY OPERATE WITH LOW LOSSES 


L2FPL means lower losses for peak loads. This also means more economical 
operation at all loads. Core losses have not been raised, copper losses have been 
reduced, resulting in lower total losses and lower ratios of approximately 2.5 to 1. This 
provides savings in cost of losses under normal loading conditions, and on overloads. 
Since the cost of losses greatly affects operating expense, the lower total losses add up 
to lower operating costs. 

These new Wagner Transformers will help you meet tomorrow's loads and their 
requirements reliably and economically. 


HANDLE PEAK LOADS WITH EASE 

INSULDUR® Insulation System allows high thermal loading with 65°C rise 
transformers. The high thermal capabilities of Wagner® HI-THERMAL-CAP 65°C 
Transformers result from the use of Insuldur layer insulation and high temperature 
epoxy coated conductors. The remarkable thermal aging characteristics of Insuldur 
cuts insulation failure due to heat in half, Insulation retains full dielectric strength 
and binding qualities at 65°C operation, 


MAINTAIN GOOD CUSTOMER VOLTAGE 


Lower impedances improve voltage regulation. Impedances for ratings 100 
Kva and below are 2% or less. You get minimum voltage drops even under high over- 
loads — regulation problems are minimized. 

Coils are wound with thermosetting resin on the layer insulation which bonds the coils 
together. The new endplate design gives positive bracing. This assures high short 
circuit strength of at least 40 times full-load current. 


ARE SMALLER AND LIGHTER 


Allow you to increase capacity without additional investment in new poles. 
The new Wagner HI-THERMAL-CAP 65°C, 25 Kva, 7200 volt Transformers are 
lighter and smaller — 2%” shorter than their 55°C counterparts, yet use approximately 
the same amount of oil. They are easier to store and handle — take less space on poles. 
For example, 4 55° 100 Kva transformer can be replaced with a 65° 167 Kva transformer. 


PLUS ALL THE FEATURES YOU WANT... 
SIMPLIFIED ENDPLATE DESIGN « PLASTIC-COATED COVER ¢ NEW LV BUSHING 
ASSEMBLY ¢ HV BUSHING DESIGNED FOR SAFE INSTALLATION e HIGH 
TEMPERATURE INSULATING OIL e LONG-LASTING SURE-SEAL PAINT ¢ ROLLED 
UNDER BASE DESIGN 


For additional information on this new dollar-saving line of Wagner HI-THERMAL- 
CAP 65° C Transformers, ask your nearby Wagner Sales Engineer, or write us. 


Wasner Electric Corporation 


6440 PLYMOUTH AVENUE, ST. LOUIS 33, MO., U.S.A. 


wret-19 Manufacturers of LOCKHEED*® Products 
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More features make Westinghouse metal-clad switchgear 


Westinghouse metal-clad switch- 
gear is design proved in the West- 
inghouse High Power Laboratory. 
It meets all industrial, electric util- 
ity, commercial, institutional, and 
other needs for 75 to 1000 mva serv- 
ice inclusive, 4.16 through 13.8 kv. 

Check below for advantages of 
this equipment that are of major 
importance to you. 

For further information, call your 
Westinghouse representative or 
write for a copy of Descriptive Bul- 
letin 32-250 to Westinghouse Elec- 
tric Corporation, P.O. Box 868, Balanced insulation protection is provided 


Pittsburgh 30. Pa. You can be sure... by the exclusive ‘‘Limitrak”’ insulation sys- 
Pet Pa hae : tem on bus supports, arc chute enclosure 
if it's Westinghouse. and breaker bushings. 


Fast, positive circuit protection is provided by the De-ion principle of arc interruption with Adequate space for varied relaying and 
center coil arc chute design. instrumentation is assured by full 
height front panels. 
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Complete joint sealing with polyester com- 
pound at main contact supports and main 
bus provides full insulation. 





Simple, quick inspection, maintenance and 
replacement of DH breakers is made pos- 
sible by horizontal drawout construction. 








Proper component functioning is veri- 
fied by a continuing program of pro- 
duction inspection and testing. 


Personnel are protected by separate com- 
partment drawout-type mounting of poten- 
Hinged arc chute permits easy tilting for tial transformers. 
inspection and maintenance of contacts 
with DH breaker in drawout position. 


Westinghouse 


pable plastic coating. vides a superior base for finish coat. J-61014 


Front panel is protected during assem- Thorough phosphatizing and priming treat- 
bly, shipment and installation by strip- ment safeguards against corrosion and pro- 
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INSULATE 


SERVICE ENTRANCE SLEEVES 


with BLACKBURN’S 
POLYETHYLENE 
SLEEVE COVER 


a flick of the wrist and the job is done 
... /ess expensive than taping 


Made of flexible virgin polyethylene with a dielectric 
strength of 350 volts/mil. ASTM Test D149-557. Our 
special formulation contains 1—carbon black, 2—an 
anti-oxidant, 3—an ultraviolet inhibitor, which provide 
outstanding weatherability. 


Positive snap-locks fasten the cover securely—will not 
come off until taken off. Rain and condensation cannot 
be trapped inside of cover—corrosion products will not 
build up. Impervious to heat and cold. 


Provides superior insulation after the sleeve is crimped— 
hence insulation is not cracked or damaged by com- 
pression. Enables use of full diameter sleeves. 


WRITE for prices, sample and Data Folder #6172. 


Jasper 


(Continued from page 66) 

able with ground-to-basket-floor 
heights of 30, 32, and 35 feet for 
mounting on light-duty vehicles of 
up to 1% tons. Torsion bars and 
springs eliminate outriggers of any 
kind. 

Write U-1205 on reply card, p. 17 


Service entrance sleeve 


Jasper Blackburn Corp., 1525 
Woodson Rd., St. Louis 14, Mo., has 
developed a fully insulated service 
entrance sleeve which permits the 
lineman to install it with both hands 
free for manipulation of the com- 
pression tool. 

The unit is quick and easy to in- 
stall, as well as low in cost. 

Conductors are first inserted into 
the exclusive crimp collars on the 


ends of the sleeve, which are then 
pinched with ordinary linemen’s 
pliers. Crimping of the collars holds 
the conductors firmly in place while 
the sleeve is being compressed. 
The sleeve is prefilled with Con- 
tax, Blackburn’s  oxide-inhibiting 
compound, permitting installation on 
aluminum and copper conductor 
combinations. A flexible polyethylene 
insulating cover snap-locks into place 
over the sleeve. The cover will not 
crack when the sleeve is crimped be- 
cause it is snapped on after crimping. 
Write U-1206 on reply card, p. 17 


L-M transformer insulation 


A new distribution transformer in- 
sulation system has been announced 
by Line Material Industries, Mc- 
Graw-Edison Co., 700 W. Michigan 
St., Milwaukee 1, Wis. 

Designated Duralem, the new in- 


BLACKBURN 


Corporation 


1525 Woodson Road St. Louis 14, Missouri 





78 For more details on above items, use reply card on page 17 Electrical South / December 196] 





sulation will be incorporated in all 
ten-, 15-, and 25-kva production units 
this quarter, with other sizes follow- 
ing shortly. 

Duralem insulation possesses all 
the properties necessary to provide 
a heat-resistant electrical barrier and 
mechanical support. Accelerated life 
tests showed the new paper has a 
good balance between the various 
characteristics that affect its life. 
These include toughness, fold endur- 
ance, and tensile, burst, tear, and 
dielectric strength. 

This insulation can perform ef- 
fectively in transformers designed for 
operation at 80 C hottest-spot rise. 
Combining this new high-tempera- 
ture insulation with the new elec- 
trical characteristics of L-M’s Round- 
wound core and coil assembly re- 
sults in a balanced transformer de- 
sign that retains its inherent high 
overload capacity. 

Write U-1207 on reply card, p. 17 


G-E portable oil tester 


A newly designed portable oil 
tester, whose weight and over-all 
size have been reduced by more than 
50 per cent compared to previous 
models, has been introduced by the 
General Electric Co., 1 River Rd., 
Schenectady 5, N. Y. 

Weighing only 42 pounds, the new 
unit is one of the lightest truly port- 
able oil testers presently available. 
The tester measures 7% by 8% by 
15%4 inches high. 

The significant reduction in weight 
and size of the tester was accomp- 
lished by the use of epoxy encap- 


sulated high-voltage transformer 
construction. 

The unit will operate up to 40,000 
volts test voltage, compared to a 
maximum of 35,000 volts for previous 
models. It is rated 50/60 cycles, 120 
volts. 

Write U-1208 on reply card, p. 17 


Western control cables 


Multiple conductor Bronco asbes- 
tos-insulated type AVA control ca- 
bles for operation in temperatures as 
high as 110 C (230 F) are offered by 
Western Insulated Wire Co., 2425 E. 
30th St., Los Angeles 58, Calif., in 
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BOTH HANDS FREE 


for easy 
too/ 


manipulation 


iti, 


ST 8 ee RS ae 
Terai t fais i si ‘ 


. he eb eer nn | . 


with BLACKBURN’S 
CRIMP COLLAR 
SERVICE ENTRANCE SLEEVE 


ay Pinch the exclusive Blackburn Crimp Collar with ordi- 
nary linemen’s pliers. The pinched collar will hold the 
conductors firmly in the sleeve without slipping, leaving 
both hands free for easy tool manipulation. 


2 | Compress directly onto a full diameter aluminum 
sleeve with any compression tool having a %" die. 
Permits inspection of compressed connection before 
insulating. 


PREFILLED with Contax—an outstanding inhibitor—per- 
mits sleeve to be used on aluminum and copper conductor 
combinations. 


COLOR CODED with easy-to-read lettering. Costs no more 
than regular sleeves. 


WRITE for sample and Data Folder #6112. 


Jasper 


BLACKBURN 


Corporation 
1525 Woodson Road St. Louis 14, Missouri 
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sizes 12 and 9 AWG with up to 19 
conductors. 

These cables will find wide appli- 
cation in any installation where they 
are exposed to high temperatures, 
oils, corrosive vapors, and flame. 

The insulation over each coated, 
stranded copper conductor has four 
components: a layer of felted, im- 
pregnated asbestos; a layer of var- 
nished cambric; a wall of felted, im- 
pregnated asbestos; and a color-coded 
cotton braid. 

Write U-1209 on reply card, p. 17 


Network protector test unit 


Network protectors used on electric 
power systems can be checked easily 
in the field or shop with a self- 
contained test unit from Multi-Amp 
Div., Multi-Amp Electronic Corp., 61 
Myrtle St., Cranford, N. J. 

The portable unit was developed 
as a complete test set to service pro- 
tectors on expanding and new net- 
work systems. 

The unit, model NTS-100, permits 
over-all testing of both G-E and 
Westinghouse network protectors. It 
can be used to check the settings of 


relays as well as the operation of the 
mechanism at normal and fault volt- 
tages. The full range of network pro- 
tectors through 3,000-ampere ca- 
pacity, either 216 or 480 volts, three- 
phase, 60 cycles, can be tested with 
the single unit. 

The unit has built-in instrumenta- 
tion, and provides these three-phase 
output sources: (1) 0-25 amperes, 60- 
cycles, (0-, 60-, and 180-degree phase 
angle) infinitely adjustable by an 
autotransformer, and (2) 0-480 volts 
for mechanism tests. All test func- 
tions are accomplished with panel 
switches. 

Write U-1210 on reply card, p. 17 


Westinghouse capacitor banks 


Improved metal-enclosed capacitor 
banks (Mod-ul-var-50) containing oil 
switch and current-limiting fuses 
have been announced by Westing- 
house Electric Corp., P. O. Box 2099, 
Pittsburgh 30, Pa. 

The new units use a 1,500-kvar 
compartment in place of the previous 
1,200-kvar compartment. 


80 


A 6,000-kvar bank now contains 
only four 1,500-kvar compartments 
instead of five 1,200’s and ratings 
such as 3,000 and 4,500 kvars are now 
standard for industrial and utility 
applications. The _ current-limiting 
fuse on each capacitor has a con- 
denser at one end to reduce the gases 
expelled when the fuse operates. The 
fuses give visual indication when op- 
erated. 

The units are available with a full 
range of air or oil circuit breakers 
for switching and bus fault protec- 
tion. A new oil switch, the type CS- 
40, rated 40,000 amperes momentary, 
is also available. 

The internal capacitor mounting 
frame is no longer supported on in- 
sulators, but is welded to the en- 
closed base for a stronger assembly. 

Write U-1211 on reply card, p. 17 


Stringing block pole bracket 


Sherman and Reilly, Inc., Ist and 
Broad Sts., Chattanooga 2, Tenn., 
has introduced a pole bracket for 
use with stringing blocks. 

Attached by means of a chain and 
grab hook, the tapered body insures 
tight, positive locking on a pole. The 
ball clevis forms universal connec- 
tion, enabling blocks to be self-align- 
ing on corners. 

The entire assembly is hot dip- 
ped galvanized. 

Write U-1212 on reply card, p. 17 


Cadillac plastic safety fishtape 


Plastic fishtape, from Cadillac Plas- 
tic & Chemical Co., 15111 Second 
Ave., Detroit 3, Mich., combines ab- 
solute non-conductivity with the 
strength and stiffness of convention- 
al steel tapes. 

It weighs less than one-fifth as 
much as steel fishtapes and can be 
easily carried by one man. It can 
also be operated in below-street 
vaults without hazards, and has been 
tested at 750,000 volts with no leak- 
age. 

Produced from a Cadco plastic 
copolymer, the fishtape is non-con- 
ductive, and virtually friction free, 
enabling it to slide through long 
packed raceways with less effort. 
Since it is impervious to corrosion 
or abrasion it will not develop sharp 
edges. 

The new fishtapes are produced by 
a unique process in continuous 
lengths of 200 feet and longer. Spe- 
cial hardware has been developed to 
speed passage and return of wires 
and to join sections for extremely 
long runs. 

Available initially in ™%4-inch di- 


ameters, the new fishtapes may be 
produced in smaller sizes, if demand 
warrants. 

Write U-1213 on reply card, p. 17 


I-T-E oil circuit breaker 


A single-tank 69-kv subtransmis- 
sion oil circuit breaker has been 
introduced by I-T-E Circuit Breaker 
Company’s Power Circuit Breaker 
Div., 1667 N. Main St., Los Angeles, 
Calif. 

The new-design, compact unit in- 
corporates the advanced Kool-Arc 
vertical interrupter for efficient, safe, 
three-phase interruption in one tank. 
For utility and large industrial in- 
stallations, it offers lower installation 
costs and substantial maintenance 
savings over conventional three-tank 
breakers of the same rating. 

The breaker, the Trend-Line, prev- 
iously available only in three-tank 
models—is an extension of the com- 
pany’s line of single-tank breakers 
in subtransmission ratings. The new 
line meets all standard rating re- 
quirements, and is available in rat- 
ings from 14.4 kv to 69 kv, 500-1,500 
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mva, 1,200 amperes continuous. The 
design is some 25 per cent lighter 
than comparable three-tank units. 

Write U-1214 on reply card, p. 17 


Sangamo demand recorder 


An improved method of recording 
electric demand utilizes a pulse gen- 
erator and solid state amplifier man- 
ufactured by the Sangamo Electric 
Co., 1lth and Converse Sts., Spring- 
field, Ill. 

This new demand metering equip- 
ment can be used with Sangamo two- 
and three-stator meters and the dig- 
ital demand recorder. The pulse gen- 
erator and amplifier, designated type 
M-1, do not have contacts or relays 
and are designed throughout with 
high reliability components. 

The new pulse generator and am- 
plifier allow more pulses per revo- 
lution of the meter disk, while min- 
imizing friction imposed on the mov- 
ing system. Units are available that 
will deliver up to 100 pulses per 
minute. 

Two cadmium sulfide photoconduc- 
tive cells are employed in the gen- 
erator to initiate pulses. Transistors 


and a saturable reactor in the solid 
state amplifier detect and amplify 
pulses to the operating level. The de- 
mand recorder counts the pulses 
and provides maximum average de- 
mand readings on punched paper 
tape, 

Write U-1215 on reply card, p. 17 
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Helpful literature 





A general catalog issued by Chart- 
Pak, Inc., 1 River Rd., Leeds, Mass., 
describes the company’s extensive 
line of pressure-sensitive chart- 
making rules and symbols. The ma- 
terial is suitable for use in preparing 
charts, drawings, system diagrams, 
printed circuitry, etc. In addition to 
items regularly available, the com- 
pany will quote on special symbols 
such as used on system diagram 
boards and similar applications. 

Write B-1216 on reply card, p. 17 
Wedge clamps for service cable 
dead-ends are described in a new 
four-page data folder, No. 6105, just 
published by Jasper Blackburn Corp., 
1525 Woodson Rd., St. Louis 14, Mo. 
Engineering and construction features 
are covered in detail, including the 
three types of clamps available: all 
aluminum, chromated aluminum for 
highly corrosive areas, and stainless 
steel for copper neutral service drops. 

Write B-1217 on reply card, p. 17 


“Advanced Design Tubular Acces- 
sories for Overhead Conductors,” is 
the latest publication from Rome 
Cable Division of Aluminum Com- 
pany of America, 1501 Alcoa Bldg., 
Pittsburgh 19, Pa. Revising and 
expanding previously available ma- 
terial, the new booklet provides a 
comprehensive, convenient listing of 
Alcoa tubular compression accessories 
for several types and sizes of con- 
ductors. 

Write B-1218 on reply card, p, 17 


The compact 50- and 100-kvar 
“Tiny Tim” capacitors, manufactured 
by Federal Pacific Electric Co., 50 
Paris St., Newark, N. J., are fully 
described in a new 12-page catalog. 
The booklet describes design features, 
details, and dimensions of the line 
and various styles of racks available 
for use with them. 

Write B-1219 on reply card, p. 17 


A four-page bulletin describing 
new three-phase power supply cen- 
ters for shipping centers, industrial 
plants, schools, and other outdoor ap- 
plications in which space or appear- 
ance is a major factor has been pub- 
lished by Pennsylvania Transformer 
Div., McGraw-Edison Co., Canons- 
burg, Pa. It contains weights, dimen- 
sions, an accessory list, and prices. 

Write B-1220 on reply card, p. 17 


Pfaff & Kendall, 84 Foundry St., 
Newark 5, N. J., has issued a six- 
page brochure describing their new 
luminaire lowering mechanisms. The 
brochure contains data on electrical 
characteristics, installation, operation, 
and maintenance, and is complete 
with diagrams and material specifi- 
cations. 

Write B-1221 on reply card, p. 17 





Street Light Control 


Shrugs off Killing 
Transient Voltages 


How can a compact, 
lightweight photo 
control withstand 
the control-killing 
effect of a wide 
range of transient 
voltages? 


Use Varistors to ab- 





sorb surges which 





are below the spark- 
over of lightning 
arresters. Let the 
lightning arrester 














handle the higher 





transients. 


That’s the story on 
simple, reliable, 
surge tested 








LUMATROL MARK I* 
Write for Bulletin 91a. 
*Lumatrol Mark Il, for 


230 Volt circuits, is de- 
scribed in Bulletin 92. 


LUMATROL 
MARK I 


MICRO BALANCING, INC. 
GARDEN CITY PARK, N.Y. 
In Canada: J. R. KEARNEY CORP. 
Box 270, Guelph, Ont. 
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New series of tables extended to include larger hourly rates 


A NEw serres of estimating tables, completely revised 
in the light of more recent jobs and experience, are 
presented in this issue and will appear from month to 
month in forthcoming issues. These electrica] estimating 
data sheets cover labor only and are arranged alpha- 
betically with the basic material headings as a title for 
each tabulation. 

Labor units given in these tabulations are based on 
a minimum of interference during work progress. The 
averages listed de not provide for abnormal] job con- 
ditions, and any such abnormal conditions will require 
adjustments by the user, based on his experience. 

The work units covered by each table are composed 
of one or more separate but closely related operations 
necessary for the complete installation of a particular 
basie item of electrical equipment. These operations as- 
sociated with the basic material are described at the 
bottom of each table. 

Most of the electrical estimating tabulations follow 
the same form. Column 1 at the left shows the size of 
the material to be installed. The second column from 
the left gives the time required to install the material, 
and it should be noted especially that this “productiv- 
ity” column may be based on individual units or in the 
case of cable or conduit on units of 100 feet or 1,000 
feet. The abbreviations “Ea.” for each, “C” for hun- 


dreds, and “M” for thousands in Column 2 indicate the 
basis of the labor hours. 

Columns 3 to 13, from the left, give the actual labor 
costs in dollars per unit of instalation, at various hour- 
ly wage rates. 

When calculations are being made for an hourly wage 
rate that doesn’t correspond to any of the rates listed 
in Columns 3 to 13, the user may multiply the number 
of hours in Column 2 by 100 and this will give the 
labor cost based on an hourly wage rate of $1 per hour. 
By multiplying this by the hourly wage rate that actu- 
ally applies in the user’s locality, the exact labor cost of 
the operation may be obtained. Labor costs obtained 
in this way will be for units, hundreds of feet, etc., as 
given in heading of Column 2 of the table. 

The labor units covered by the tables represent di- 
rect job labor costs and do not include delivery of ma- 
terial to site, engineering, estimating, or any other in- 
direct cost. 

As will be noted, some of the electrical estimating 
tabulations to be given will be for independent opera- 
tions, such as excavating, backfilling, etc. These are 
included for use in preparing estimates on work of a 
special nature not covered under a specific table head- 
ing. 

Tables will appear in alphabetical order. 
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LABOR: Includes setting up tools and drilling. 
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Published by special permission from “Blue Book of Electrical Estimating” by Geo. L. Sherlock, 
Estimating Handbook Associates, 5848 N. Leonard Ave., Chicago 46, Ill. Copyright 1959. 
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DIGGING HOLES (FOR POLES) IN LOAM & CLAY - HANDDIGGING 
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LABOR: Includes spudding and digging holes with conventional linesmen's 
spade and spoon, 
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LABOR: Includes handling material at site, and installing 
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News of the industry 





Southern Company sees 
ten years of expansion 


ELectricaL transmission facilities 
for the Southern Company’s inte- 
grated system will undergo a signifi- 
cant expansion during the next dec- 
ade, company officials have reported. 

The Southern system includes Ala- 
bama, Georgia, Gulf, and Mississippi 
Power Companies, as well as the 
Southern Electric Generating Co. 

Within the next ten years, the 
system will include approximately 
3,000 miles of 230,000-volt lines, or 
more than three times the present 
figure, the report said. 

Company members of the South- 
ern system expect the present power 
requirements of their service area to 
double by 1970. This growth will be 
brought about by the location in the 
Southeast of many new industries 
and the expansion of existing ones 
by increased commercial activity, 
and by the creation of thousands of 
new homes. 

A large growth is also expected to 
result from the general use of elec- 
tric energy for applications at pre- 
sent in the development stage, such 
as electric heating. 

The Southern system’s investment 
in transmission facilities was approx- 
imately $305,000,000 at the end of 
1960. It is expected to exceed the 
$600,000,000 mark by 1970, aided 
greatly by the need for larger and 
larger blocks of power. 

At the end of 1960, the generating 
capability of the system was more 
than 5,300,000 kw. By 1970 the 
figure is expected to be more than 
12,700,000 kw. 


Seven Florida counties 
form Palm Beach AIEE 


FORMATION of the Palm Beach Sec- 
tion of the American Institute of 
Electrical Engineers has been au- 
thorized by the board of directors 
of AIEE, according to N. S. Hibsh- 
man, executive secretary. 

The new section becomes the 120th 
in the worldwide institute, which 
has a membership of more than 
55,000. 

Formerly a subsection of the Miami 
Section, the new division includes 
the counties of Glades, Hendry, In- 
dian River, Martin, Okeechobee, 
Palm Beach, and St. Lucie. 

H. G. Burnette, Lake Worth, has 
been named chairman of the Palm 
Beach Section, and J. V. Little, West 
Palm Beach, is secretary-treasurer. 
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NEW GEORGIA POWER PLANT—At groundbreaking ceremonies for 
Plant Harllee Branch, new steam-electric generating plant of Georgia Power 
Co., are from left, Harllee Branch, Jr., for whom the plant is named; U.S. 
Rep. Carl Vinson; and John J. McDonough, president, Georgia Power Co. 


Plans move fast for big 
Southern electrical show 


PLANS ARE PROGRESSING rapidly for 
the Southern Electrical Exposition 
to be held in the Municipal Audi- 
torium, New Orleans, La., under the 
sponsorship of the Electrical Associa- 
tion of New Orleans, Inc. 

The auditorium location provides 
space for 175 exhibitors’ booths. Wita 
a large percentage of the booths al- 
ready sold, the sponsors predict that 
this will undoubtedly be the largest 
exposition of electrical equipment 
ever held in the South. 

The exposition will be open to the 
electrical trade April 2-4, 1962, and 
is expected to attract thousands of 
electrical wholesalers, contractors, 
architects, consulting engineers, and 
utility and REA executives, as well 
as large users of electrical equipment. 

Arrangements for the Southern 
Electrical Exposition are being car- 
ried out under the general chairman- 
ship of Robert J. Page, of Interstate 
Electric Co. Assisting Mr. Page is a 
steering committee consisting of S. 
A. Cuyler and E. N. Avegno, both of 
New Orleans Public Service, Inc.; 


and L. A. Day, Edwards Co., Inc. 
Mr. Cuyler is vice-chairman of the 
steering committee. 

Others participating in the exposi- 
tion arrangements committees in- 
clude the following: 

Attendance committee: chairman, 
R. C. Paslay, Louisiana Power and 
Light Co.; vice-chairman, George 
Flach, City of New Orleans. 

Manufacturers participation com- 
mittee: chairman, E. I. “Bud” Funk, 
Graybar Electric Co.; vice-chairman, 
Cary B. Gamble, Cary B. Gamble and 
Associates. 

Program and arrangements com- 
mittee: chairman, Herbert S. Greg- 
ory, Gregory-Salisbury and Co.; vice- 
chairman, Charles H. Doran, Ameri- 
can Elevator and Electric Co. 

Publicity and housing committee: 
chairman, Frank Prattini, Prattini 
Electric Co.; vice-chairman, Harry 
Bourgeois, General Electric Co. 

Finance committee: chairman, A. 
M. Brewer, N. O. Public Service, 
Inc.; vice-chairman, George Miller, 
electrical contractor. 

Further details about exhibition 
space may be obtained by writing 
Southern Electrical Exposition, 921 
Union St., New Orleans 12, La. 
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“This is coing to save a lot of money!” 


Time and again, an electrical contractor and his Graybar Reducing your costs through efficient selection of equipment 
man, thumbing the specs and combing the catalog over is just one of three direct benefits you get from Graybar. 
midnight coffee, come up with important savings. The other two: your Graybar service team of Field Sales- 
It wouldn’t be possible without Graybar’s complete in- man, Inside Salesman, Counterman and Specialists also 
stock lines . . . and unless the Graybar man knew literally helps speed your work ... and build your business. 
thousands of electrical items from first hand experience. Running into cost problems? Call your Graybar man now. 


Graybar Service includes: Objective rec- 
ommendations. On-the-job technical help. 
Most complete lines. Planned stocks to meet 
your needs. Expert counter service. Speedy 


Liadikig of will-colld ELECTRIC COMPANY, INC. 


918 


420 LEXINGTON AVENUE, NEW YORK 17, N. Y. © OFFICES IN OVER 130 PRINCIPAL CITIES 
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When ra the 50,000-capacity Washington sta- 
dium will have a total of 2,136 Westinghouse floods. 


50,000-capacity stadium 
to use 2,136 floodlights 


A TOTAL OF 2,136 Westinghouse 
floodlights, each a 1,734-watt, type 
VRC-20 lamp, will eventually il- 
luminate the playing field of a new 
stadium in Washington, D. C. 

The 50,000-capacity stadium will 
contain eight banks of floodlights, 
the largest of which is expected to 
provide more light than the entire 
lighting system of any college or non- 
professional stadium in the nation. 

This bank will measure 118 feet 
across and will hold 360 units, each 
weighing 22 pounds. The individual 
lamps will be set up to burn at over- 
voltage, which increases their normal 
candlepower by 37 per cent. 

Distribution transformers used in 
the installation, also from Westing- 
house, will provide from 13.2 kv to 
120/208 volts at a three-phase, 60- 
eycle current. High efficiency will 
be achieved with the positioning of 
each transformer close to the lamp 
towers. 

Howard P. Foley Co., Washington, 
is electrical contractor for the proj- 
ect, and architects and engineers in- 
clude George L. Dahl, Dallas, Texas; 
Ervin Engineering Association, Wash- 
ington; and the Osborn Co., Cleve- 
land, Ohio. 


Kansas City NECA plans 
program for improvement 


A MULTI-PRONGED program to meet 
present-day contracting needs is be- 
ing launched by the Greater Kansas 
City Chapter of the National Elec- 
trical Contractors Association. 

Enlargement of their facilities, 
possible work on a standard NECA 
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contract form for general contrac- 
tors, and efforts to coordinate elec- 
trical contracting work with that of 
other construction professions, and 
with the government and public, 
were announced recently by John R. 
Simms, secretary-manager of the 
chapter. 

To promote fairness in awarding 
of subcontracts, NECA is asking co- 
operation from professional designers 
in improved plans and specifications. 
Overlapping of construction special- 
ties in a specification can create ob- 
scurities and material risks to a con- 
tractor subcontracting. 

Jurisdictional disputes in labor 
unions and higher construction costs 
for the public are other bad results. 

Better construction codes and 
stricter enforcement of them are 
sought by NECA from all levels of 
the government. 


Moseley receives award 
at annual NECA meeting 


CHARLES W. MoseEtey, of R. H. 
Bouligny, Inc., Charlotte, N. C., re- 
ceived the Contractors Medal and 
Purse, given under the James H. Mc- 
Graw Award for Electrical Men, at 
the general meeting of the National 
Electrical Contractors Association 
held recently in Washington, D. C. 

Mr. Moseley received the award 
for his dedicated leadership and dil- 
igent personal efforts toward plan- 
ning and promoting the organization 
of line construction contractors in 
effective regional chapters. 

The panel of judges who recom- 
mended Mr. Moseley for recognition 
under the award consists of W. G. 
Nordling, Nordling Dean & Co:; 
Robert G. Frame, Frame Electric Co.; 
E. E. Leasure, Monroe Electric Co.; 
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Each distribution transformer will provide from 13.2 kv 
to 120/208 volts at a three-phase, 60-cycle current. 


G. C. White, Empire Electric Co., 
Inc.; and H. A. Webster, represent- 
ing the committee of awards. 

Thirty-six years ago the late James 
H. McGraw, founder of McGraw-Hill 
Publishing Co., Inc., established a 
series of four national awards to 
encourage constructive thinking for 
the advancement of the electrical in- 
dustry. These awards, each consisting 
of a bronze medal and a purse of 
$100, are given annually for personal 
contributions of merit in the manu- 
facturing, contracting, and distribu- 
tion branches of the electrical in- 
dustry and for cooperation within the 
industry. 


Slater appoints agents 
for wiring device sales 


APPOINTMENT OF NEW manufac- 
turer’s representatives for their Wir- 
ing Device Division has been an- 
nounced by Slater Electric, Inc. 

Duke-Philibert and Co., 10004 
Judy Dr., New Orleans 23, La., will 
cover Mississippi and Louisiana. The 
firm is headed by William M. Duke 
and Robert S. Philibert. 

Henry Lennon, of 2301 N. Charles 
St., Baltimore 18, Md., has been ap- 
pointed as representative for Mary- 
land, parts of Virginia, and the Dis- 
trict of Columbia. 


RT&E appoints Langteau 
for Florida and Georgia 


RT&E CorpPpoRATION has appointed 
Donald H. Langteau as sales repre- 
sentative for Florida and part of 
Georgia. 

An electrical engineering graduate 
of the University of Wisconsin, Mr. 
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Langteau had four years’ experience 
in the field of substation equipment 
sales application before joining the 
distribution transformer manufactur- 
er as sales engineer in April. 


New agencies serve 
Penn-Union in South 


Two AGENCIES have been selected 
by Penn-Union Electric Corporation 
to cover Southern sales areas. 

Delta Materials, Inc., will serve 
the company in Louisiana and Mis- 
sissippi; while Mid-South Associates 
will handle sales in Arkansas and the 
western part of Tennessee. 

W. C. Bidner and S. M. Lawrason 
head the Delta agency, with of- 
fices at 400 Tchoupitoulas St., New 
Orleans, La. 

Roland H. Shillcutt, of Mid-South 
Associates, will have his office loca- 
tion in Little Rock. 


G&W chooses Anderson 
for Oklahoma territory 


G&W EL Lectric Specialty Company 
has announced the appointment of 
C. B. Anderson Electric Company 
as its sales representative in the 
Oklahoma area. 

Anderson Electric will handle 
G&W’s complete line of potheads, 
cable accessories, automatic and 
manual oil switchgear, and oil fuses. 

Anderson Electric is located at 
6708 E. 13th St., P.O. Box 676, Tulsa, 
Okla., with a branch office in Okla- 
homa City (P.O. Box 761). 


G-E to offer training 
for REC/city linemen 


A DISTRIBUTION TRANSFORMER 
training program for rural electric 
cooperative and municipal linemen 
has been announced by General 
Electric’s Distribution Transformer 
Dept., Pittsfield, Mass. 

W. R. Smart, department market- 
ing manager, said the program was 
designed as an educational aid for 
REC linemen to help increase their 
knowledge of the characteristics and 
capabilities of modern distribution 
transformers. 

The program is designed to pro- 
vide REC linemen with descriptive 
and technical information which will 
broaden their understanding of the 
construction, operation, and electrical 
and mechanical characteristics of 
today’s most advanced distribution 
transformers. 

The course deals with power gen- 
eration, transmission, and distribu- 
tion in electrical systems, and covers 
in depth the subjects on construc- 
tion, operation, design progress, 
characteristics, ratings, general no- 
menclature, and self-protected de- 
signs of distribution transformers. 

General Electric engineers operat- 
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Copper-free aluminum construction 
gives Killark fittings bonus life 


Killark electrical fittings and fixtures remain permanently 
rust-proof in weather-exposed locations, and will never stain 
building exteriors. They also provide better resistance to 
various types of corrosion, and can be used in many spe- 
cialized applications. Painting and similar protective measures 
are not required. The Killark line includes more than 7500 
sizes and types of fittings and fixtures. They are stocked for 
immediate delivery by your local distributor, or in Killark 
warehouses in 18 cities throughout the United States and 


Canada. 


*KILLARK ENTRANCE ELBOWS 


Available in 13 sizes from %” 
through 6”, and in a variety of 
styles. Flanged cover overlaps 
gasket and edge of fitting, making 
elbows waterproof. Service ells 
with weep holes and with ground- 
ing hubs for grounding rods 
available. 


*KILLARK SERVICE ENTRANCE HEAD 


30 sizes, 4%” to 6”, threaded or 
slip-on. Special reversible feature 
on some sizes allows use at end of 
horizontal conduit or top of vertical 
conduit. Includes composition in- 
sulator with required number of 
holes. Designed for easier handling 
of stiff, heavy cable. 


EtectTrRiIc 
MANUFACTURING 
COMPANY 


Vandeventer and Easton Aves. © St. Lovis 13, Mo. 


in Canada: Killark Electric of Canada, Ltd., 421 Islington Ave. South, Toronto 18, Ont. 


For more details on above items, use reply card on page 17 87 





ing from regional sales offices lo- 
cated in Chattanooga, Atlanta, Cleve- 
land, Kansas City, Minneapolis, 
Dallas, Houston, Seattle, Denver, and 
Pittsfield are scheduled to present 
this new program to linemen of in- 
terested REC’s and  municipals 
throughout the country. 


AIEE's show to include 
many new developments 


A LARGE NUMBER of newly devel- 
oped products and services will be 
introduced for the first time at the 
nation’s first Electrical Engineering 
Exposition. 

The event is slated for January 29- 
February 2, 1962, under sponsorship 


of the American Institute of Electri- 
cal Engineers. 

A highly automated electronic mi- 
croscanning device capable of peer- 
ing into every inch of an insulated 
cable to detect flaws; a porous alum- 
ina for 3,000 F operation and with an 
are resistance of 900 seconds against 
150,000 volts; and metalized glass 
bonded mica for use as memory 
boards, printed circuits, capacitance 
switching, and commutators for tele- 
metering, are a few of the products 
to be introduced. 

A new microminiature incandescent 
lamp, smaller and lower in power 
than most others now available; a 
pad-mounted transformer for use 
with underground residential distri- 
bution; and an easy-to-machine mica- 





Dates ahead 


National Association of Elec- 
trical Distributors, Southern 
Region Meeting, Palm Beach- 
Biltmore Hotel, Palm Beach, 
Fla., Jan. 21-24, 1962. 


American Institute of Elec- 
trical Engineers, Winter Gen- 
eral Meeting, Hotel Statler, 
New York, N. Y., Jan. 28-Feb. 
2, 1962. 


Missouri Valley Electric As- 
sociation, Industrial and Com- 
mercial Sales Conference, Pres- 
ident Hotel, Kansas City, Mo., 
Feb. 15-16, 1962. 


Southern Safety Conference 
and Exposition, Marion Hotel, 
Little Rock, Ark., March 4-6, 
1962. 


Sixth National Electrical In- 
dustries Show, New York Coli- 
seum, March 11-14, 1962. 


National Electric Comfort 
Heating Exposition and Sym- 
posium, Sherman Hotel, Chi- 
cago, Ill., March 19-21, 1962. 


Southeastern Electric Ex- 
change, 29th Annual Confer- 
ence, Boca Raton Hotel and 
Club, Boca Raton, Fla., March 
26-28, 1962. 


Southern Electrical Expo- 
sition, Municipal Auditorium, 
New Orleans, La., April 2-4, 
1962. 


American Institute of Elec- 
trical Engineers, South Central 
District Meeting, Hotel Pea- 
body, Memphis, Tenn., April 
4-6, 1962. 


Missouri Valley Electric As- 
sociation, Engineering Confer- 





ence, Muehlebach Hotel, Kan- 
sas City, Mo., April 11-13, 1962. 


Illuminating Engineering So- 
ciety, Southeastern Region, 
King Edwards Hotel, Jackson, 
Miss., April 12-13, 1962. 


Southeastern Electric Ex- 
change, Engineering and Opera- 
tion Section Conference, Atlan- 
ta Biltmore Hotel, Atlanta, Ga., 
April 12-13, 1962. 


American Institute of Elec- 
trical Engineers, Rural Electri- 
fication Conference, Fort 
Shelby Hotel, Detroit, Mich., 
April 17-19, 1962. 


American Institute of Elec- 
trical Engineers, Middle 
Eastern District Meeting, Hotel 
DuPont, Wilmington, Del., May 
7-9, 1962. 


National Association of Elec- 
trical Distributors, 54th Annual 
Convention, Pittsburgh, Pa., 
May 12-16, 1962. 


AIEE-ISA-ARS-IAS, Nation- 
al Telemetering Conference, 
Sheraton-Park Hotel, Washing- 
ton, D. C., May 23-25, 1962. 


Illuminating Engineering So- 
ciety, Inter Mountain Region, 
Western Skies Hotel, Albuquer- 
que, N. M., May 24-25, 1962. 


American Institute of Elec- 
trical Engineers, Summer Gen- 
eral Meeting, Hotel Denver 
Hilton, Denver, Colo., June 17- 
22, 1962. 


National Association of Elec- 
trical Distributors, Eastern 
Region Meeting (tentative), 
Philadelphia, Pa., Oct. 28-31, 
1962. 








bonded synthetic mica, for 1,800 F 
operation, which can be fused into 
a pure white insulator, are other new 
developments to be unveiled. 

Another device is a high-tempera- 
ture bushing made of a wet process 
porcelain body to which the stainless 
steel non-magnetic hardware has 
been bonded at more than 300 F and 
from which it cannot be forcibly re- 
moved. 

The meeting will be held in the 
New York Coliseum in conjunction 
with the Winter General Meeting of 
the AIEE. 


Allen-Stevens selects 
sales representatives 


TwO SALES REPRESENTATIVE ap- 
pointments have been made by Al- 
len-Stevens Conduit Fittings Corp., 
Woodside, N. Y. 

The Schooler-Gorman Co., 1224 W. 
9th St., Kansas City 1, Mo., has been 
named to cover the territories of 
Iowa, Kansas, western Missouri, and 
Nebraska. 

Ajax Electric Sales Agency, 1824 S. 
18th St., St. Louis, Mo., has been ap- 
pointed to cover southern Illinois, 
eastern Missouri, and Memphis, Tenn. 


Broome receives plaque 
for service in Texas 


A PLAQUE honoring George E. 
Broome for service in the Amarillo, 
Texas, area was awarded to him 
recently when he retired and closed 
out his business. 

Mr. Broome, who was president 
and owner of 43-year old Broome 
Electric, Inc., received a Veteran 


George E. Broome, retiring owner of 
Broome Electric, Inc., Amarillo, 


Texas, holds his NECA plaque. 
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Membership from the National Elec- 
trical Contractors Association, as well 
as an honorary life membership in 
the Panhandle Chapter of NECA. 


Hooper and McCoy 
enlarges facilities 


A 6,000 square foot addition to the 
existing company building is now 
being built by Hooper and McCoy 
of Atlanta, Ga., it was announced by 
William Hooper. 

The 20,000 square foot original 
building, built in 1955, is being ex- 
panded to include new warehouse 
space and receiving docks in addi- 
tion to those already existing. 

The new facilities will allow the 
company to continue their policy of 
filling orders with one-day service. 


Navy gets new portable 
thermoelectric generator 


A PORTABLE “back-pack” thermo- 
electric generator has been delivered 
to the Bureau of Ships, U.S. Navy, 
from Westinghouse Electric Corp. 

The generator is an experimental 
electric plant capable of producing 
militarily useful amounts of power, 
yet is light enough in weight to be 
carried by one man. The generator 


The expanded Hooper and McCoy building has 26,000 square feet of space. 


burns bottled propane gas and can 
be adapted to burn ordinary gaso- 
line. 

Solid, semiconductor type materi- 
als change the heat of the gas flame 
into electricity when a difference in 
temperature is maintained across 


them. A small fan, taking its power 
from the generator, blows air across 
the cool side of the materials. 

The new “back-pack” generator 
develops a gross of 340 watts of 
electric power. Eighty watts are used 
to drive the fan. 





DOMATIC® REFLECTOR SYSTEM— 

A FLUD-O-LITE INNOVATION UTILIZING 
EMBOSSED, PERMANENTLY REFLECTIVE 
SURFACES DESIGNED EXPRESSLY FOR 
USE WITH PG-SHO AND VHO LAMPS. 
DOMATIC® REFLECTORS PROVIDE 
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WITH 180° DISTRIBUTION. 
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The generator operates at an aver- 
age temperature of 842 F (450 C) 
on its hot side. The cool side of the 
unit runs at 284 F (140 C). 

Exclusive of its gas tank and 
mounting frame, the portable power 
plant weighs 36 pounds. Its 450 
thermoelectric couples are mounted 
hexagonally around the gas burner, 
giving a structure 11 inches in di- 
ameter and 22 inches long. 


Keddie to cover Dallas 
for Wadsworth Electric 


A NEw district sales manager and 
a new warehouse to serve the Dallas, 
Texas, area have been announced 
by the Wadsworth Electric Manu- 
facturing Co., Inc. 

W. Neil Keddie is the new ap- 
pointee, who will work from Wads- 
worth’s new warehouse at 1100 Cadiz 
St., Dallas 2, Texas. 

Mr. Keddie has been associated 
with electrical manufacturing, dis- 
tributors, electrical engineers, and 
electrical contractors in theory and 
practical problems for 15 years. 


Supply company opens 
in middle Georgia area 


A NEWLY ESTABLISHED electrical 
supply firm has opened for business 
in middle Georgia. 

The Causey Electrical Supply Co., 
345 Oglethorpe St., Macon, Ga., will 
be operated under the “storekeeping” 
method, with supplies on hand and 
available. 


oe 


El Paso Chapter, IES, 
receives official charter 


THE Ext Paso chapter has been 
added to the Illuminating Engineer- 
ing Society, it was announced by 
A. D. Hinckley, managing director. 

In recent action, the council of 
the 10,000-member organization ap- 
proved the grant of a charter. 

Headquarters of the new chapter 
will be in El Paso. Territory taken 
in includes the counties of Hudspeth, 
Jeff Davis, Presidio, Brewster, and 
Reeves, all in Texas. The counties 
of El Paso in Texas and Luna, Dona 
Ana, Otera, and Eddy in New Mexico 
were released by the New Mexico 
Chapter for inclusion in the new 
group. 


Westinghouse heat pump 
serves in log dwelling 


A HEAT PUMP manufactured by the 
Westinghouse Air Conditioning Di- 
vision is in operation in a log house 
at Bowling Green, Ky. 

The eight-room house is built en- 
tirely of yellow poplar logs from 
six pioneer log buildings which were 
from 125 to 157 years old. The house 
was built for the Rev. William S. 
Bolles, who designed it himself. 

According to Rev. Bolles, the heat 
pump was selected over other types 
of heating equipment because it 
seemed to be the cleanest type of 
heat available, and it would be the 
last of the present methods to be 
outmoded. 

The home is built on a concrete 


Standing before the Causey Electrical Supply Co., Macon, Ga., is president 
Harold Somer, right. To his right, in succession, are vice-presidents Olin 
b 


Harris and Bo 
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y Ardd, Curtis Roberts, and Ben Roberts. 
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P. J. Davis, left, representative of Air Conditioning Industries of Bowling 
Green, Ky., and Anthony Hood, log building craftsman, examine a 146- 
year old poplar log from a newly built log cabin. In the background is the 
Westinghouse RHP 53 heat pump serving the eight-room structure. 


slab with a perimeter loop duct 
system installed in the slab. Four- 
teen-inch by four-inch floor registers 
were used in the living room and 
dining area with low side wall per- 
imeter diffusers in all the other 
rooms. 

The heating and cooling unit is a 
Westinghouse RHP 53 heat pump 
and was installed by Air Condition- 
ing Industries of Bowling Green. 


Brief news notes 
of manufacturers 


SANGAMO ELEcTRIC Company has 
announced a program of realignment 
and relocation of production facili- 
ties in a move to improve manufac- 
turing efficiency and to anticipate 
growth of its defense and electronics 
business. 

A first step in the program will 
be an immediate expansion of the 
Pickens, S. C., plant, and the trans- 
fer to this modern existing plant 
of capacitor production now located 
in leased quarters at Marion, Il. The 
Marion plant is considered unsuit- 
able for modern capacitor produc- 
tion and will be closed. 

Construction will also be started 
at once on a new 150,000 square- 
foot plant in Walhalla, S. C., for 
the manufacture of certain types of 
single-phase electric meters now 
produced at Springfield. The Pickens 
and Walhalla plants will be operated 
as one division of the company. 


* ea a 
StTa-BRITE FLUORESCENT Manufac- 


turing Co., in a recent expansion 
move, acquired the entire capital 
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stock of Flud-O-Lite, Inc., a Florida 
manufacturer of outdoor lighting fix- 
tures, it was announced by Sidney 
Handel, chairman of the board of 
Sta-Brite. 

Simon Gross, who started Flud-O- 
Lite, Inc., and who has successfully 
operated it since its inception, will 
continue as its president, under a 
five-year contract with Sta-Brite. 

Flud-O-Lite, which has been oper- 
ating about five years, has obtained 
patents on certain features in its fix- 
tures, which have gained wide recog- 
nition under the name Power Span. 
Consolidation of the manufacturing 
procedures of the two companies is 
expected to reduce operating costs 
as well as broaden the markets for 
all products. 


* * * 


N L CorpPorATION has announced 
the moving of its factory and offices 
to a new location at 14901 Broadway, 
Cleveland 37, Ohio. 

N L Corporation has recently ex- 
panded its product line to include 
the design and manufacture of cus- 
tom chandeliers and special incandes- 
cent lighting equipment for com- 
mercial and institutional use. 


* % * 


GrounpD at 6601 N. Ridge Ave., 
Chicago, Ill., has been broken for the 
eighth addition to the 124-acre head- 
quarters site of S&C Electric Co. 

The new building will house ex- 
perimental mock-up and assembly 
departments. 

The building was designed by Wil- 
liam Scheidemantel, architect. W. E. 
O’Neil Construction Company is the 
principal contractor. 
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News about people 





E. Barry Colby has become market- 
ing manager, industrial-commercial 
sales, for the Lighting Products Di- 
vision of Sylvania Electric Products, 
Inc. 

The promotion was revealed by 
Thomas H. Cashin, national market- 
ing manager. Mr. Colby succeeds 
Chalmer J. Carothers, who has re- 
signed. Mr. Colby’s quarters will be 
at 60 Boston St., Salem, Mass. Join- 


E. Barry Colby 


ing Sylvania in 1943, he has served 
as a sales correspondent, field rep- 
resentative, assistant district manager 
(Milwaukee), and district manager 
both in Pittsburgh and Philadelphia. 

He is a graduate of the University 
of North Carolina, and has since 
taken management courses at Harv- 
ard Business School, Marquette Uni- 
versity, and the University of Pitts- 
burgh. 


Southern States, Inc., Hampton, 
Ga., has announced that John Cald- 
well has joined the organization as 
assistant company engineering man- 
ager for development. 

Mr. Caldwell is a former employee, 


John Caldwell 


having been associated with the com- 
pany from 1926 through 1947 as chief 
engineer for the mechanical division. 
After leaving Southern States in 1947, 
he was chief engineer and produc- 
tion manager for Meadows Manu- 
facturing Co., in Atlanta. 


New appointments have been an- 
nounced by the development depart- 
ment of Allis-Chalmers Research Div. 

They include W. L. Ringland, chief 
engineer, electrical section; H. J. 
Welch, chief engineer, mechanical 
section; R. C. Odell, administrative 
assistant; and J. W. Timmerman, co- 
ordinator of consulting and labora- 
tory services. 

Mr. Ringland has been with the 
company since 1935 and was chief 
engineer of the motor and generator 
section for nine years before being 
named to his new post. 

In 1960, he received Allis-Chal- 
mers’ first Scientific and Engineer- 
ing Award for his invention of a 
new way of transposing conductors 
in large generators. 

Mr. Welch has been consulting 
engineer for staff engineering for the 
industries group since May, 1960. 
Prior to that he was chief engineer 
of the compressor department. He is 
a graduate electrical engineer of the 
University of Wisconsin. 

Mr. Odell has been manager of 
the magnetohydrodynamics labora- 
tory at Newport Beach, Calif., and 
before that senior engineer of the 
capacitor engineering section of the 
regulator department. A _ graduate 
electrical engineer of Johns Hopkins 
University, Mr. Odell has been with 
Allis-Chalmers since 1940. 

Mr. Timmerman, a_ mechanical 
engineering graduate of the Uni- 
versity of South Dakota, joined Allis- 
Chalmers switchgear section in 1946. 
Two years later he became assistant 
chief engineer in charge of design. 
In recent years he was chief de- 
velopment engineer at the Boston 
Works and later project engineer on 
the C Stellarator d-c distribution 
system. 


Joseph L. Jaffe, prominent in the 
lighting fixture industry for over 40 
years, died in Cleveland, August 16, 
at home, after an extended illness. 

First engaged in the commercial 
banking business, in 1918 he acquired 
the Perfeclite Co., of Seattle, and 
transferred the operations to Cleve- 
land in 1922. He was president of 
the company until 1956 and then be- 
came chairman of the board. 

He held numerous patents in the 


electric lighting field and expanded 
Perfeclite into a national organiza- 
tion. He was also founder and presi- 
dent of Perfection Glass Co., of West 
Virginia, from 1929 to 1940. 

He was one of the founders and 
served as president for many years 
of the Lighting Equipment Manufac- 
turers Association of Cleveland. 


Robert E. V. Ramsing has been 
elected vice-president of sales for 
Sierra Electric Corp., Gardena, Calif., 
according to an announcement by 
the firm’s president, Lee T. Bordner. 

Formerly he held the post of sales 
manager. An electrical engineering 
graduate of the University of Cali- 
fornia, at Berkley, Mr. Ramsing has 
been the assistant- general manager 


Robert E. V. Ramsing 


of Lighting Dynamics, and has also 
served Ruby Lighting and Century 
Lighting companies in sales and en- 
gineering capacities. 


Lou Baldini, who has been featured 
in ELEcTRICAL SoutH for the numer- 
ous laborsaving tools he had de- 
signed, has accepted a position as 
designing electrical engineer for I. C. 
Thomasson & Associate Engineers, 
809 16th Ave., S., Nashville, Tenn. 

Before making this connection, 
Mr. Baldini was associated with the 
Ramsey Electric Co., Nashville, as 
engineer-estimator, where he had 
been working for some years. 


Dan Thomson has been mamed ex- 
ecutive vice president of Halo Light- 
ing Products, Inc., it was announced 
recently by the company. 

Mr. Thomson, who attended the 
University of Southern California, 
was formerly Halo general manager 
in charge of the Chicago plant. Be- 
fore joining Halo he was warehouse 
manager of the Chicago office of a 
Los Angeles lighting firm. 


Talmage De Witt Thomas, vice- 
president in charge of engineering, 
Texas Light and Power Co., has been 
elevated to the grade of Fellow of 
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the American Institute of Electrical 
Engineers. 

The announcement was made by N. 
W. Hibshman, executive secretary of 
AIEE. 

Mr. Thomas was given the honor 
“for contributions in guiding the de- 
sign and construction of a large elec- 
trical utility system.” 


Alason H. Franking’s appointment 
as director of new business develop- 
ment for Jefferson Electric Company 
has been announced by Edward J. 
Bennan, president of Jefferson 

The company’s new business de- 
velopment department was recently 
formed in line with a corporate ex- 
pansion program being carried out. 

Mr. Franking entered the electrical 
industry in 1943 as a cost clerk for 
Ideal Industries, Sycamore, Ill. He 
joined Jefferson in 1952 as budget 
director, and from 1955 to 1957 was 
employed by Benjamin Electric Co., 
Des Plaines, Ill., as comptroller and 
later as assistant treasurer. He re- 
turned to Jefferson in 1957 to estab- 
lish the firm’s marketing division. 

He received his master’s degree in 
business administration from the 
University of Chicago. 


Kerrigan Iron Works Co., Nash- 
ville, Tenn., has announced the ap- 
pointment of Tom Barney as sales 
manager of Kerrigan lighting prod- 
ucts. 

Mr. Barney served with Westing- 


Tom Barney 


house Electric Supply Company in 
varying capacities for 22 years and 
for the past three years with Pfaff 
& Kendall as general sales manager. 


George C. Wright has beer ap- 
pointed marketing manager of Hub- 
bard and Co. 

Mr. Wright will work from the 
Hubbard general offices at the Roose- 
velt Road Chicago factory. 

Before joining the company early 
in 1960 as Southeast division sales 
manager, Mr. Wright served in vari- 
ous engineering and management ca- 
pacities in both the private and 
public utility industries in the South. 
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Harry W. Ashman 


Appointment of three commercial 
vice-presidents has been announced 
by Thomas M. Cole, president, Fed- 
eral Pacific Electric Co., Newark, N. 


The new officers are Harry W. 
Ashman, manager of government 
sales and contracts; Armond J. Bis- 
ignani, Jr., manager of mixed-appa- 
ratus contracts; and B. S. Burke, 
manager of FPE’s Central region. 

Mr. Burke is a veteran of 38 years 
in the electrical industry. He came 
to Federal Pacific in 1957 after a 
long association with Westinghouse 
Electric Corp. 

From his headquarters in Cleve- 
land, Mr. Burke directs FPE market- 


A. J. Bisignani, Jr. 


B. S. Burke 


ing activities in Ohio, West Virginia, 
Kentucky, southern Indiana, western 
New York, and western Pennsylvan- 
ia. He holds a BS degree in electrical 
engineering from the University of 
Michigan. 

Mr. Bisignani came to Federal Pa- 
cific in 1954 after several years with 
a Scranton, Pa., firm of consulting 
engineers, where he supervised the 
design and construction of electrical 
systems. He received his electrical 
engineering degree from Penn State 
in 1950. 

Mr. Ashman, who joined Federal 
Pacific in 1957, is an electrical en- 
gineering graduate of Bliss College, 
Washington, D. C. 
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Estimating manual 


“Estimator’s Heating, Plumbing, 
and Air-Conditioning Man-hour 
Manual,” by John S. Page. Published 
by Gulf Publishing Co., P. O. Box 
2608, Houston 1, Texas, 141 pages, 
$7.50. 


The manual gives the reader an 
accurate and convenient method of 
estimating labor for complete plumb- 
ing and mechanical work in any giv- 
en system, plant, or location. Thus, 
it gives him a dollar and cents per- 
spective into the costs of labor. 

The scores of man-hour tables in 
this manual contain thousands of 
easy-to-use listings. These listings 
are valuable guides to estimating 
man-hours in every phase of plumb- 
ing and mechanical work. 

The manual shows how to arrive at 
a composite rate using productivity 
efficiency and production elements. 
With the composite rate, man-hour 
estimating can be applied to any 


for the electrical man 


heating, air conditioning, or venti- 
lating job. 

Thus, with this manual, the reader 
has a dependable way of getting a 
production efficiency percentage by 
applying all known local conditions 
and variables. 

Included among the subjects cover- 
ed are earth work, concrete work, 
masonry work, heating, ventilating, 
air conditioning, equipment instal- 
lation, and technical information. 


Transistor circuits 


“Design Manual for Transistor Cir- 
cuits,” by John M. Carroll. Published 
by McGraw-Hill Publishing Co., 330 
W. 42nd St., New York 36, N. Y., 376 
pages, 28 illustrations, $9.50. 


This book was compiled to help 
the engineer in designing circuits 
using transistor and other semi- 
conductor devices. 
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where the new ideas come from 
DUBUQUE, IOWA 
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It contains a review of basic tran- 
sistor and semiconductor theory, 
and discusses the use of transistors 
in basic circuits such as amplifiers, 
oscillators, power supplies, and pulse 
circuits. There is also material on the 
application of transistors in equip- 
ment such as home entertainment 
and communications apparatus, in- 
struments, and computers. 

In addition, the book includes 
articles dealing with basic transistor 
circuit design philosophy, design 
charts, and nomographs. Applications 
of newest devices such as tunnel 
diodes, silicon controlled rectifiers, 
and unijunction transistors are also 
covered. 

Advances made in semiconductors 
during the last three years are 
stressed and there are many useful 
circuit diagrams detailing up-to-date 
designs and applications. 

‘Design Manual for Transistor 
Circuits” is based on material which 
has appeared in Electronics magazine. 

Mr. Carrol is managing editor of 
Electronics and has been on the mag- 
azine’s staff since 1950. A graduate 
of Lehigh University and Hofstra 
College, he spent five years in Navy 
electronics and one year with the 
National Bureau of Standards. He is 
the author of several other McGraw- 
Hill books, among them “Transistor 
Circuits and Applications” and ‘““Mod- 
ern Transistor Circuits.” 


Small appliance repairs 


“How to Repair Small Appliances,” 
by Jack Darr. Published by Howard 
W. Sams and Co., Inc., 1720 E. 38th 
St., Indianapolis 6, Ind., 128 pages, 
$2.50. 


Few homes today are without 
several electrical appliances—most of 
which occasionally need to be re- 
paired. 

Jack Darr, owner of an electrical- 
electronic servicing company, tells 
how over a dozen small appliances 
work, describes their most common 
defects, and explains how to get the 
unit in working condition again. 

Discussed and pictured are such 
appliances are toasters, shavers, 
irons, electric blankets, knife sharp- 
eners, mixers, blenders, coffee 
makers, popcorn poppers, electric 
skillets, heating pads, fans, can 
openers, rotisseries, sewing machine 
foot controls, etc. 

Broken or worn line cords, plugs, 
and attachments—and defective heat- 
ing elements and thermostats—ma- 
jor causes of most appliance failures, 
are covered in separate chapters. 
Small electric motors are discussed 
in yet another chapter, as is appli- 
ance servicing as a business, which 
contains data on parts procurement, 
necessary tools, and servicing tips 
and shortcuts the author has picked 
up over the years. 

A glossary of common appliance 
terms is also included in the book. 
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New products 





Buchanan contact crimper 


A manually operated hand tool, 
catalog No. 10700, for crimping pro- 
prietary and MS pin and socket con- 
tacts of various manufacturers is 
available from Buchanan Electrical 
Products Corp., 225 Route 22, Hill- 
side, N. J. 

For uniformly perfect crimped con- 
nections, an operator-proof cycle con- 
trol is built into the tool to make it 
impossible to reopen the tool before 


the crimp is completed to its prede- 
termined depth. An adjustable stud 
controls proper crimping depth and 
point of cycle release for the size of 
contact and range of wire sizes be- 
ing connected. 

A replaceable blank contact locator 
is supplied with the tool. This locator 
can be drilled to position to a specific 
size and type of contact. This tool 
can be set to meet minimum require- 
ments of various commercial or mili- 
tary specifications. 

The four-indent crimp minimizes 
axial deformation of the crimped 
barrel, maintaining proper clearances 
between adjacent contacts. 

The tool features easy insertion 
and removal of locators, light weight 
for easy handling—only 1% pounds 
—and an open-handle span of 5142 
inches. 

Write P-1222 on reply card, p. 17 


Mitchell fluorescent tester 


A fluorescent lamp and _ starter 
tester, model No. 190, is offered from 
Mitchell Lighting Div., Compco Corp., 
1800 N. Spaulding Ave., Chicago 47, 
Til. 

The model replaces the company’s 
former Model, No. 172. 

For testing rapid-start, as well as 
standard model lamps, the unit is 
complete and compact, with no 
adapters or separate accessories 
needed. 
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The device will handle preheat and 
rapid-start fluorescents up to 40- 
watt, 48-inch long sizes; and will test 
all sizes of circline fluorescents. 

The unit’s starter socket tests FS-2 
for 14-, 15-, and 20-watt lamps; FS- 
12 for 32-watt circline lamps; FS-25 
for 25-watt sizes; FS-4 for 30- and 
40-watt lamps; and no-blink starters. 

Write P-1223 on reply card, p. 17 


Dymo instant label maker 


A new instant label maker, the 
Tapewriter M-5, which produces on- 
the-spot, self-adhering plastic labels, 
is being produced by Dymo Indus- 
tries, Inc., 2950 Seventh St., Berke- 
ley, Calif. 

The lightweight M-5 makes raised 
white letters on ten different colors 
of vinyl tapes to provide a highly 
flexible labeling and identification 
system for all types of office, indus- 


trial, laboratory, retail, school, and 
municipal use. 

Made of lightweight aluminum al- 
loy and with a nylon plastic letter/ 
number dial, it can be easily handled 
even by file clerks and housewives. 

The 84-inch long device is a maga- 
zine-fed, precision-engineered tool 
which costs only pennies per label. 

Write P-1224 on reply card, p. 17 


Paragon time controls 


The new Paragon 47007-SZ series, 
20-ampere, T-rated  single-throw 
switching arrangement designed to 
offer the greatest load carrying ca- 
pacity for three-phase lighting appli- 
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For more details on above items, use reply card on page 17 





eations yet available is now offered 
by Paragon Electric Co., Inc., Two 
Rivers, Wis. 

The 47007 series also permits auto- 
matic control of four separate circuits 
at the same time. One simple setting 
at the time of installation is all that 
is necessary and, from that, time 
lights will go on in relation to sun- 
set and off at any preselected time 
without further adjustment for sea- 
sonal changes. 

Elimination of callbacks is expect- 
ed to pay for the initial investment 
in the first year’s use. 

Write P-1225 on reply card, p, 17 


Clipper convertible drill 


Clipper Manufacturing Co., Suite 
148, 2800 Warwick, Kansas City 8, 
Mo., has introduced a new converti- 
ble power-pack portable drill unit 
which is designed to permit fast, eco- 
nomical drilling of holes from two to 
6% inches in diameter. 

The basic drill unit consists of the 
two-hp continuous duty NEMA rated 
motor mounted on a portable tubular 
steel cradle, with flexible shaft and 
foot switch. To this basic unit a port- 
able hand piece can be added which 
connects directly to the flexible shaft. 
Holes up to two inches in diameter 
can then be drilled. 

Also to the basic unit can be added 
a drill stand. By inserting the flexi- 


ble shaft into the gear box of the 
drill stand, holes up to 6% inches 
in diameter can be drilled. Thus, at 
a minimum cost, either or both drills 
can be had, operating at the proper 
speed, for a great majority of drill- 
ing needs. For holes larger than 6%4 
inches, Clipper offers their model 
D-30 core drill, equipped with a 
three-hp constant speed induction 
motor. 

Write P-1226 on reply card, p. 17 


Davis compact utility trencher 


A new, compact utility trencher, 
model W-36, that makes maximum 
use of horsepower without any man- 
power has been introduced by Davis 
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Manufacturing, Inc., 1500 S. McLean 
Blvd., Wichita 13, Kan. 

Powered by a heavy-duty six-h.p. 
Briggs & Stratton engine and self- 
propelled by a six-speed winch drive, 
the W-36 utilizes most of its power 
for digging with very little required 
for creeping. The secret of its unusual 
digging ability is its lightweight de- 
sign and positive propulsion. 

The unit trenches from six inches 
to three inches wide to a maximum 
depth of 36 inches and will operate 
at speeds up to 500 feet per hour. It 
has a built-in protective torque lim- 
iter that disengages when a shock 
load is encountered, then re-engages 
immediately to continue digging. 

Another unique feature of the 
Davis W-36 is its self-transporting 
drive. By simply pulling a lever, a 
friction wheel engages the rear tire 
and the machine moves to a new 
trenching site or to its carrier at 
speeds up to 4.5 mph. The Davis W- 
36 comes equipped with a complete 
staking kit. 

Write P-1227 on reply card, p. 17 


G-E industrial wiring system 


Flexway wiring, a new way of 
wiring industrial plants, commercial 
buildings, and houses, has been an- 
nounced by the General Electric Co., 
97 Hathaway St., Providence 7, R. I. 

Flexway meets electrical wiring 
requirements in all kinds of build- 
ings that have masonry or other types 
of solid wall or sandwich type wall 
construction. 

The product is a metal, surface 
raceway, wiring system that offers 
many new conveniences and money- 
saving advantages in new construc- 
tion as well as in modernization and 
maintenance work. 

Components of the wiring system 
include 15 - ampere, 125/277-volt 
switches; 15- or 20-ampere, 125-volt 
and 15-ampere, 250-volt grounding 


outlets that can be split for two-cir- 
cuit or split controlled outlets. Out- 
lets and switches are designed to 
mount quickly and easily directly in 
the raceway at any desired spacing or 
location. 

Write P-1228 on reply card, p. 17 


Federal Pacific test meter 


Difficulties in measuring of cur- 
rent, voltages, and resistance, and 
testing circuits in inaccessible areas 
are virtually eliminated with the 
lightweight, one-hand-operable Pis- 
tolmeter introduced by Federal Pa- 
cific Electric Co., 50 Paris St., New- 
ark, N. J. 

Revolving jaws at the muzzle end 
of the Pistolmeter permit their in- 


sertion into cramped gutters and 
cable boxes at any convenient angle 
and the trigger-operated probe light 
at the meter’s end insures safe, easy 
handling. A locking device on the 
meter pointer enables the user to 
make his reading after the device 
has been removed from the tested 
conductor. 

This new meter has a color-coded 
rotary scale with four current rang- 
es—0-15/60/200/600 amperes; two 
voltage ranges—0-150/600 volts; and 
two ohmmeter ranges—0-500/5,000 
ohms. A magnifying window on the 
meter scales minimizes error and 
speeds up readability. 

Write P-1229 on reply card, p. 17 


Olin five-faced power hammer 


More work with less effort is the 
key advantage of a versatile new 
multi-faced hammer now being in- 
troduced by the Ramset operation cf 
the Winchester-Western Division of 
Olin Mathieson Chemical Corp., 460 
Park Ave., New York 22, N. Y. 

Replaceable tips allow one tool to 
do the work of many—from sledge 
power to precision sensitivity. 

The Shure-Drive is five hammers 
in one since it can be fitted with five 
interchangeable and replaceable tips 
of varying degrees of hardness. The 
five tips—each colored to conform 
with Federal specifications of duro- 
meter hardness—are scientifically 
compounded of plastic and are se- 
cured in steel collars. 

The hammer utilizes a floating 
head to reduce rebound by 40 per 
cent. A steel striker—much like a 
solid cylinder within a tube—floats 
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within the head. Power - wasting 
shock is converted into usable en- 
ergy since shock absorbers inside the 
head allow the floating striker to give 
with each blow. 

Write P-1230 on reply card, p. 17 


Acme Steel work bench kits 


A handy work bench, complete 
with pegboard back panel and %- 
inch plywood top and shelves is one 
of the styles of work benches avail- 
able in low-cost assemble-it-yourself 
kits from Acme Steel Co., 135th Street 
and Perry Ave., Chicago 27, IIl. 

A range of 17 styles and sizes of 
work benches, 11 different work ta- 
bles, and a foreman’s desk can be 
made from kits now available from 
the company. 

A steel framing material made 


with an exclusive pattern of slots 
and holes permits quick alignment 
for assembly and bolting. Material is 
offered in precut, standard designs, 
packaged complete. 

Write P-1231 on reply card, p. 17 


Sticht electrical tachometers 


A new Standco electrical tacho- 
meter system has been announced by 
Herman H. Sticht Co., Inc., 27 Park 
Pl., New York, N. Y. 

The tachometers are available in a 
great variety of speed ranges, in sev- 
eral types and sizes of indicators and 
generators. They are all supplied with 
built-in potentiometers for fine ad- 
justment after installation, or to 


Electrical South / December 1961 


compensate later on for a change in 
basic operating conditions. 

These tachometers are supplied for 
many different industrial operations 
with dial readings in rpm, feet per 
minute, yards per minute, etc. 

Write P-1232 on reply card, p. 17 


Bryant light switch-dimmer 


Mood lighting can be brought into 
the home safely and inexpensively by 
means of a new electronic semicon- 
ductor, which the Bryant Electric Co., 
P. O. Box D, Barnum Sta., Bridge- 
port 2, Conn., has incorporated into 
a combination wall switch and 
bright-or-dim control for incandes- 
cent lamps only. 

It can turn the room lights on or 
off and change the light intensity 
in the room from bright to dim, or 
dim to bright. The switch and con- 
trol unit fits into a standard wall 
switch outlet box. 

The unit’s silicon diode permits 
only one-half of each alternating 
cycle to be transmitted as unidirec- 
tional current, or half-wave rectifi- 
cation. 

The Bryant bright-or-dim control 
is rated at 300 watts maximum on 
120-volt a-c electrical service and is 
for use with incandescent lamps only. 
Higher ratings may be available in 
the future. 

Write P-1233 on reply card, p. 17 


Molded case circuit breakers 


A line of 200-ampere type QCC 
enclosed AB-I molded case circuit 
breakers, designed primarily for serv- 
ice entrance applications, has been 
introduced by the Standard Control 
Div., Westinghouse Electric Corp., 
Beaver, Pa. 

The type QCC enclosed AB-I 
breakers are available in NEMA 1 
surface-mounted, NEMA 1B flush- 
mounted, and NEMA 3R raintight en- 
closures, in ratings of 125, 150, 175, 
and 200 amperes and in any of four 
different pole and voltage combina- 
tions. 

The combinations are one-pole 120/ 
240 volts a-c; two-pole 120/240 volts 
a-c; two-pole 240 volts a-c; and three- 
pole 240 volts a-c. The interrupting 


rating is 10,000 amperes. Common 
trip is standard on 240-volt multiple 
pole units. The NEMA 1, surface- 
mounted, QCC AB-I is 17-5/16 by 
8-7/8 by 5-3/16 inches deep. 

The design features include the 
De-ion arc quencher, the>mal mag- 
netic tripping action, silver alloy con- 
tacts, and quick-make, quick-break 
over-center toggle action. 

Write P-1234 on reply card, p. 17 


Kelek 480-volt contact switch 


The Kam-Lok pressure contact 
switch, manufactured by the Kelek 
Co., 59 Davis Ave., Norwood, Mass., 
is now equipped with arc chutes and 
auxiliary arcing contacts for 480-volt 
services, 

This modification, in all ratings, 
makes it possible to open the switch 
under overloads as high as 10,000 
amperes at 480 volts and 12,000 
amperes when Installed on a 208-volt 
network. 

Based on a new series of tests, 250- 
volt switches have been re-rated to 


have a load-break capacity of 200 per 
cent of rated current. Load-break 
switches rated at 600 volts are also 
now available with a load-break rat- 
ing of 8,000 amperes. 

These new ratings provide a great- 
er margin of safety to the operator 
and the equipment if the switch must 
be opened under an emergency over- 
load caused by a ground fault or the 
stalled rotor of a large motor. 

Write P-1235 on reply card, p. 17 


Zenith switches and controls 


A complete line of automatic 
transfer switches, magnetic contac- 
tors, special electromagnetic controls, 
and timing devices for a wide range 
of applications in industrial plants, 
institutions, airfields, etc., is offered 
by Zenith Electric Co., 152 W. Walton 
St., Chicago 10, Il. 

Four series of automatic transfer 
switches are included. These cover 
mechanically and electrically held 
types with capacity ranges from 70 
to 600 amperes, 250 and 600 volts. 

A full line of mechanically and 
electrically held magnetic contactors 
provides a wide selection of types 
and sizes for controlling lighting and 
power circuits in switchboards and 
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advertising signs, as well as electrical 
controls for hoists and similar equip- 
ment. 

The special electromagnetic con- 
trols include: (1) ground detector de- 
signed to detect faults in isolated 
voltage systems in hospital operating 
rooms (U.L.-approved and meets 
NBFU standards); (2) unit designed 
to control reversing of laundry 
tumblers; (3) multi-circuit cycle timer 
with nine synchronized dials, each 
of which can be set to control a 
circuit; (4) multi-pole relays for con- 
trolling banks cf independent light- 
ing, solenoid, resistive, or control 
circuits; and (5) reset timer control 
for controlling sequence operations 
such as encountered in process con- 
trol. 

A wide range of timing devices 
are also described. 

‘Write P-1236 on reply card, p, 17 


Ace-Sycomore spot welder 


A portable, heavy-duty resistance 
type spot welder with built-in timer 
and other new features is being in- 
troduced by Ace-Sycamore, 448 De- 
Kalb Ave., Sycamore, III. 

The capacity is 3/16 inch for cold 
rolled steel and up to % inch com- 
bined thickness for stainless, galvan- 
ized, and cadmium-plated _ steel. 
Sheets, rods, bars, and studs of many 
sizes and shapes can be welded. Ma- 


neuverability is enhanced by func- 
tional design which includes a bail 
type handle and pistol grip. 
Features include an_ electronic 
timer with adjustments from 1/60 
second to a full second, 100-ampere 
contactor, independently suspended 
and completely insulated transform- 
er, rugged construction that permits 
1,000 pounds pressure at tips of elec- 
trodes, and up to a three-inch open- 
ing with seven-inch throat depth. 
Write P-1237 on reply card, p. 17 


Swivelier plug-in swivels 
Providing for the utmost in light- 
ing flexibility, a new line of adjust- 
able fixtures for use on the General 
Electric LTG plug-in busway is now 
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available from Swivelier Co., Inc., 
30 Irving Pl., New York 3, N. Y. 

Excellent for commercial and in- 
dustrial lighting, the ‘“Plug-A-Lites” 
insert quickly and easily, and lock 
in firmly, safely, and without slip- 
ping. Various shades are offered for 
several lamp models. 

For switching flexibility, ‘““Plug-A- 
Lites” are available with A & N 
plugs for use on two-pole or three- 
pole LTG busways and with B & N 
plugs for three-pole busways only. 
Either plug can be inserted along the 
entire busway length, which can be 
recessed in hung ceilings. 

Write P-1238 on reply card, p. 17 


Bell motor fuse holder plate 


A new wiring device from Bel 
Electric Co., 5735 S. Claremont Ave., 
Chicago 36, Ill., is the Motor-Gard 
fuse holder plate with a hinged, win- 
dowed fuse cover. 

The device enables a viewer to 
make instant fuse checks without dif- 
ficulty, with no boxes to open or 
doors to unlatch. 

Designed for use with U.L.-listed 
type S fuses and adapters, Motor- 
Gard protects industrial power 
equipment motors as well as motors 
for residential use. The cover window 
is shatterproof. The device is of all 
metal seamless construction, with 
contoured edges and built-in fuse re- 
ceptacles. 

Plates are available in four box 
types: handy box, switch box, four- 
inch square box, and four-inch octag- 
onal box; with fuse outlet alone, fuse 
outlet and single-pole switch com- 
bination, or fuse outlet and ground- 
ing type single receptacle. 

Write P-1239 on reply card, p. 17 








Helpful literature 





The 28-page fully illustrated and 
detailed panelboard bulletin No. 661 
from Appleton Electric Co., 1701-1750 
Wellington Ave., Chicago 13, IIl., de- 
scribes the many outstanding features 
in two all-new series of explosion- 
proof panelboards which are com- 
pact in design, light in weight, and 
easy to install and maintain. 

Write B-1240 on reply card, p. 17 


An eight-page condensed catalog, 
No. S-62, issued by Stonco Electric 
Products Co., 333 Monroe Ave., 
Kenilworth, N. J., illustrates a va- 
riety of weatherproof cast aluminum 
fixtures, floodlights, and luminaires 
designed specifically for decorative 
architectural installations. Included 
are styled outdoor bullets, prismatic 
and opal wall brackets, low-voltage 
swimming pool and fountain lights, 
and mercury vapor area floods. 

Write B-1241 on reply card, p. 17 


A 48-page catalog with information 
on instruments and systems for 
measuring, recording, and controlling 
industrial processes is offered by 
Minneapolis - Honeywell Regulator 
Co., Wayne and Windrim Ave., Phil- 
adelphia 44, Pa. Illustrations, descrip- 
tions with primary specifications, and 
prices are given. 

Write B-1242 on reply card, p. 17 


A 12-page illustrated booklet on 
“Black Light,” No. LS-141, has been 
issued by General Electric Co., Large 
Lamp Dept., Nela Park, Cleveland 
12, Ohio. The publication provides 
information on black light sources, 
representative black light applica- 
tions, and several basic black light 
design procedures. It lists suppliers 
of black light equipments and fluor- 
escent materials. 

Write B-1243 on reply card, p. 17 


An illustrated brochure on the new 
Imperiale series of architectural 
troffers is available from Litecraft 
Manufacturing Corp., 100 Dayton 
Ave., Passaic, N. J. Included are in- 
sert sheets providing full technical 
and ordering information. Also de- 
scribed are the Imperiale engineering 
features. A reference chart of ceiling 
system manufacturers together with 
important notes to speed installation 
is included. 

Write B-1244 on reply card, p. 17 


A new 68-page full-color catalog 
from Emerson Electric Co., 8100 Flo- 
rissant, St. Louis 36, Mo., describes 
the company’s new “Trendlighting” 
line of 246 highly styled, easy-to-in- 
stall fixtures for both outdoor and 
indoor residential lighting. The cata- 
log covers fixtures with “emotional 
appeal,” and designed in opal glass, 
ceramics, and plastics, among other 
contemporary materials. 

Write B-1245 on reply card, p, 17 
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A loose-leaf catalog from Keystone 
Electric Manufacturing Co., 2228 E. 
Tioga St., Philadelphia 34, Pa., cov- 
ers different types of commercial and 
industrial fluorescent fixtures. I]lus- 
trations, diagrams, and complete 
specifications are given for shielded 
and unshielded commercial fixtures, 
recessed troffers, industrial fixtures, 
and Keystone equivalents to fluo- 
rescent and slimline lighting fixtures 
designed for the U. S. Navy. 

Write B-1246 on reply card, p. 17 


A new four-page folder, No. 101- 
K1, and a 12-page folder, No. 105-K, 
are available from the Kelek Co., 59 
Davis Ave., Norwood, Mass., giving 
new higher load-break ratings, and 
a summary of test data for the new 
Kam-Lok pressure contact switch. 

Write B-1247 on reply card, p. 17 


Costs, sizes, installation, and oth- 
er features of both circuit breakers 
and safety switches are described 
and illustrated in a handy, pocket- 
sized comparison guide now avail- 
able from Westinghouse’ Electric 
Corp., Standard Control Div., Beaver, 
Pa. The 32-page booklet highlights 
advantages of AB-I circuit breakers, 
including reduced cost, space, and 
maintenance. In addition, safety, op- 
erator control, light weight, attach- 
ment, and stock flexibility features 
are reviewed. 

Write B-1248 on reply card, p. 17 


The contract department of Coro- 
net Chandelier Originals, a division 
of Jay Lighting Manufacturing Co., 
Inc., 5 E. 35th St., New York, N. Y., 
has completed a special brochure il- 
lustrating some of the company’s 
commercial lighting productions as 
installed in hotels, motels, clubs, 
restaurants, and _ institutions. 

Write B-1249 on reply card, p. 17 


Sky-Glo illuminated ceilings are 
fully detailed in a new catalog, bul- 
letin D, available from the Benjamin 
Div., Thomas Industries, Inc., 207 
E. Broadway, Louisville, Ky. The 
20-page catalog offers complete di- 
mensional data, layout and instal- 
lation instructions, plus illustrations 
on suspension mounting and com- 
plete illumination data. A unique 
ordering formula allows the entire 
ceiling to be specified and priced on 
a square foot basis, complete with 
diffuser, suspensions, and lighting. 

Write B-1250 on reply card, p. 17 


Bulletin GEA-7230, from General 
Electric Co., 1 River Rd., Schenect- 
ady 5, N. Y., describes the new sim- 
plified photoelectric control designed 
for any lighting application where 
extended time delay is not desired. 
The new “QR” control described 
functions automatically and efficient- 
ly to give precise control of any 
lighting circuit or of individual lum- 
inaires. The bulletin includes photos 
showing the unit and components. 

Write B-1251 on reply card, p. 17 
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“Install It for Less,” a booklet pub- 
lished recently by the Rawlplug Co., 
Inc., 200 Petersville Rd., New Roch- 
elle, N. Y., is a guide to masonry an- 
chors and anchoring methods for all- 
around economy. It explains the tech- 
nical factors in selecting the anchors 
for each job, and two tables sum- 
marize the pertinent information. 

Write B-1252 on reply card, p. 17 


A catalog of the new Barwick col- 
lection of contemporary and tra- 
ditional decorative clocks is available 
from the Howard Miller Clock Co., 
Zeeland, Mich. The eight-page bro- 
chure is illustrated with photographs 
and contains descriptions about each 
clock. 

Write B-1253 on reply card, p. 17 


Fuel cells 
(Continued from page 64) 

Foreseeable improvements in 
the steam plant may cut % mill 
from fuel cost but “the fuel cell 
may reduce these costs by as much 
as 134 mills. As a base load 
generator this could mean per an- 
num savings of hundreds of mil- 
lions of dollars,” Mr. Flynn said. 

An inverter circuit, utilizing 
two tunnel dicdes and a trans- 
former to provide a_ practical 


method for stepping up voltages 
for use in thermoelectric, thermi- 
onic, and fuel cell generators, was 
also described in one of the papers 
presented at the Fall General 
Meeting. 

In recent years new and im- 
proved materials and techniques 
have “tremendously improved the 
so-called unconventional power 
supplies,” such as the thermo- 
electric, thermionic, and fuel cell 
generators. These produce high di- 
rect current, but low voltage, 
Joseph M. Marzolf, Naval Re- 
search Laboratory, Washington, 
D. C., pointed out in a paper, 
“Tunnel Diode Static Inverter.” 

“In employing these devices, the 
low voltage (a fraction of a volt 
per unit) becomes a problem, since 
connecting many units in series to 
obtain a useful voltage rapidly be- 
comes uneconomical and unreli- 
able. 

“It would be highly desirable to 
use a single high-current unit, 
chop the current, pass it through 
a step-up transformer, and use the 
output in its a-c form, or rectify it 
for d-c applications. 

“However, no static device at 
present is capable of being used 
és a chopper in such a circuit, 
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since the saturation resistance of 
the high-power transistors and 
silicon-controlled rectifiers, while 
low, would still be much too high 
for efficient use in such a low- 
voltage circuit.... 

“As a solution to this problem, 
a high-power tunnel diode static 
inverter is proposed using very 
high current tunnel diodes and a 
square loop magnetic-core trans- 
former. Tunnel diodes are not af- 
fected by temperature or radiation 
to the same extent as transistors, 
and since they are used as switches 
in a circuit consisting entirely of 
static components the _ inverter 
should be highly reliable and 
stable.” 

Such a device, Mr. Marzof said, 
“is believed to be the only prac- 
tical way at the present time to 
transform the low voltage of single 
cells to the useful practical output 
voltages required by most utiliza- 
tion equipment.” 


Material handling 
(Continued from page 37) 

It is probable that we ir.ventory 
more material than anyone in this 
vicinity in the residential wiring 
business. And it is another factor 
in savings on labor costs for us. 

Loading and unloading are work 
done on the company’s time. By 
more efficient use of labor in this 
phase of our business, we have 
definitely put our firm in a 
stronger position. 


Grounding switches 
(Continued from page 58) 
mechanism was closed, thus caus- 
ing the differential lockout relay 
to operate and trip the other 
ground switch, which was in op- 

erating position. 

This experience was of some 
benefit in that it thoroughly 
proved out this remote tripping 
method, and it was observed that 
the closing speed of the ground 
switch blade allows no arcing or 
burning of a major nature to oc- 
cur. It also proves that extreme 
caution must be exercised when 
performing maintenance checks 
on grounding switch installations; 
a written test procedure has been 
prepared for all of our installa- 
tions. 

Initially, adjustments of latches, 
operating rods, auxiliary switches, 
and the general installation of 
spring-operated ground and dis- 
connect switches should be made 
with extreme care. Adequate cut- 
in tests of the relays and mecha- 
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nisms should be made to insure 
proper operation and reliability. 

However, scheduled mainte- 
nance of this type protection 
scheme, like any other, is neces- 
sary if continued reliability is to 
be expected. 

Our present practice is to check 
each installation every six months 
as completely as practical by simu- 
lating an actual tripping cycle. 
This includes an electrical test of 
the differential and over-load 
back-up relays, phase angle and 
current balance measurements, 
tripping of the spring operating 
mechanisms and, where possible, 
actual operation of the discon- 
necting and grounding blades with 
the mechanism coupling pins in 
place. 

This last item can be a most im- 
portant one, since it is the ulti- 
mate purpose of the entire ar- 
rangement. 

In four out of five stations re- 
ceiving their first maintenance 
check (six to ten months after in- 
stallation) at least one set of high- 
voltage disconnect switch blades 
failed to part properly, and ad- 
justments had to be made on the 
spring tension of the operating 
mechanism. However, a_ second 
check on these same stations re- 
sulted in satisfactory operation of 
all elements, indicating that re- 
petitive adjustments may not be 
required. 

Corrosion build-up on _ the 
blades, bearing friction accumula- 
tion, and spring creepage are the 
major factors affecting this part 
of the operation. Also, several 
grounding switch latches failed to 
trip due to solidified grease and 
general misalignment. 

An open heater in the thermal 
delay tube was discovered at one 
station, for which we fortunately 
had a spare of the same operating 
voltage. At the industrial customer 
mentioned previously an _ espe- 
cially corrosive atmosphere exists 
which attacked portions of the 
latch mechanisms, requiring these 
elements to be changed out for 
some of non-sensitive metal. 

It should be mentioned at this 
point that considerable coopera- 
tion has been supplied by the 
manufacturer of our grounding 
switch equipment, who has at- 
tended our troubles with a field 
engineer and other aids whenever 
required. 

In the future Mississippi Power 
Company expects to install sprin;:- 
operated grounding switch protec- 
tion for high-voltage transmission 
substations whenever it is prac- 
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tical to do so. Plans are presently 
in progress for protecting trans- 
formers with this type equipment 
at three 110-kv and one 46-kv sub- 
stations. 

We have no reasons at this time 
to believe this remote tripping 
method is not satisfactory for 
automatic sectionalizing of a 
faulted station. 


IAEI meeting 
(Continued from page 35) 
overhead on a college campus? 

Answer: Yes. See Article 250 
and Section 730-2. 

Question (B): What if the volt- 
age exceeds 600? 

Answer: Yes. See Section 710-1. 

(14) Question (A): Can EMT be 
buried in non-cinder concrete slab 
which is in direct contact with the 
earth? 

Answer: Yes. Section 348-1. 

Question (B): What type connec- 
tors would be required for such an 
installation? 

Answer: Concrete-tight. 

(15) Question (A): Can concrete- 
tight EMT connectors be used 
where exposed to the weather? 

Answer: Only if listed as ap- 
proved for the purpose. These 
have not yet been tested for the 
purpose. 

Question (B): Can _ rain-tight 
EMT connectors be used in con- 
crete slab work? 

Answer: Yes, if so listed. 

(16) Section 210-22(b). 

Question: In a commercial oc- 
cupancy building containing con- 
crete floors with vinyl or asphalt 
tile as floor covering, should 
grounding type receptacles be re- 
quired? 

Answer: Not required by the 
1959 Code except under certain 
conditions; the decision is up to 
the inspection authority. See Sec- 
tion 250-45(d). 

(17) Section 220-4(d). 

Question: Would it be permissi- 
ble to determine the neutral con- 
ductor capacity required for a 
service by deducting the load not 
supplied by the neutral, from the 
capacity required for the un- 
grounded conductors? 

Answer: A correct determina- 
tion may be arrived at provided 
the last sentence of Section 220-4 
(d) is not applicable and Note 11 
of Tables in 310 is complied with. 

(18) Section 220-3(b). 

Question: Is it the intent of this 
Section to permit a clock outlet 
to be installed on the kitchen 
small appliance branch circuit in a 
dwelling? 


Answer: Yes. 

(19) Section 220-3(b). 

Statement: In some dwelling 
occupancies plans do not show a 
dining area, the area next to the 
kitchen being designated as a 
family room. The kitchen is too 
small to have a table for dining 
purposes, and therefore has only 
two outlets on one 20-ampere 
branch circuit. 

Question: Does this meet re- 
quirements of this Section? 

Answer: No. 

(20) Section 22-4(f). 

Statement: A single 20-ampere, 
240-volt branch circuit (single- 
phase) supplies a 14-ampere air 
conditioner and 3.8 kw in strip 
heaters in a single room. 

Question: Is it the intent of the 
Code to utilize a singie branch 
circuit in this manner? 

Answer: No, separate branch 
circuits would be required under 
these circumstances and duplex 
receptacles would not be _ per- 
mitted. 

(21) Question: Is it permissible 
to install two ten-ampere window 
air conditioners on a 30-ampere 
branch circuit of No. 10 wire? 

Answer: No, if equipped with 
cord and plug of proper capacity, 
they would not fit into the re- 
ceptacle required in Section 210- 
21(b). (See also 422-20 and 422- 
41.) If fixed or permanently con- 
nected, Section 43-53 (a) would 
prohibit such an installation. 

(22) Statement: An approved 
radiant baseboard heater is in- 
stalled on the surface of an exist- 
ing building, and conduits supply- 
ing other loads are to be run on 
the surface below the heater. 

Question: What is the minimum 
clearance required between the 
heater and conduit? 

Answer: There is no specific re- 
quirement in the Code; the inspec- 
tion authority must decide. 

(23) Statement: A packaged air 
conditioner consisting of a 27- 
ampere, three-phase hermetic type 
compressor motor and a_ 6.5- 
ampere fan motor (both at 220 
volts) is installed on a_ single 
branch circuit, and the circuit is 
run through an attic for a total 
distance of 110 feet. 

Question (A): What size con- 
ductor must be used? 

Answer: 40-ampere capacity. 

Question (B): What type insula- 
tion? 

Answer: It depends on the tem- 
perature encountered. See Section 
310-4. 

Question (C): If the distance is 
only 60 feet, what should the con- 
ductor capacity be? 
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Answer: 40 amperes. 

Question (D): Would the fan 
motor require separate short cir- 
cuit protection? 

Answer: No, if listed approved. 


Methods supervisors 
(Continued from page 53) 

Other items adopted in this way 
include material trailers, service 
entrance conductor and triplex 
reel holders in service trucks, dual 
voltage transformers, pole stub- 
bing, pole top extensions, complete 
conversion from bolted to com- 
pression connectors, electric im- 
pact tools in place of electric 
drills, truss-type monorails and 
vertical pole storage for pole han- 
dling, and many other laborsaving 
tools and devices. 

By being close to the field per- 
sonnel, our method supervisors 
often get at insipient troubles be- 
fore they occur, and make correc- 
tive measures that save time, ma- 
terials, and costly mistakes. 

We feel that trying out a new 
scheme on a limited basis, getting 
the bugs out of the new methods, 
and then using the experience 
gathered to promote the new idea 
systemwide, is the best method 
yet devised. 

I'd like to emphasize one simple 
rule which the method supervisors 
use as staff representatives in the 
field. No matter what poor prac- 
tice is discovered, or deviations 
from prescribed policy uncovered, 
the matter is straightened out im- 
mediately in the district, and at 
the lowest level possible. 

Only in the event that the error 
might be repeated in other dis- 
tricts is the matter ever brought 
to system headquarters, and then 
it is handled discreetly, with 
every effort made not to discredit 
the supervisor under whom the 
error was made. I mention this be- 
cause these method supervisors 
are very well received in the field, 
their visits welcomed, and district 
personnel feel free to discuss any 
problem with them. 

I feel that the absence of writ- 
ten reports or formal investiga- 
tions is the real basis of their com- 
plete acceptance in every district 
of our company. 


Power equipment 
(Continued from page 33) 

to $1,200 in some cases, can prove 

to be quite expensive. In the 

course of a year this can add tre- 

mendously to a contractor’s op- 

erating expenses. 
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“Equipment vans, bought used, 
have the advantage of mobility 
and reuseability. An investment in 
one of these trailers, including the 
installation of material bins, light- 
ing, drawing table, and ventilation, 
will pay for itself several times 
over during a single year,” Mr. 
Baylin stated. 


Using waste wire 
(Continued from page 34) 

We have eliminated the three- 
foot waste there, and we can also 
prefab the pipe right on into the 
meter base and panel package, 
ready to go on the job. The clamp 
type service head can come off to 
go through the roof. 

There’s so much waste in our in- 
dustry it’s ridiculous. I have 
thought of trying to work out a 
deal with contractors on waste. 
You could operate a factory on 
nothing but scrap. 

Possibly a corporation could be 
formed, with contractors buying 
stock, and all this waste used in a 
central prefab operation. There 
certainly should be a worthwhile 
field. 


Profitable jobs 
(Continued from page 31) 

We encourage this attitude by 
consulting them before we buy 
many of the tools. Talking it over 
with them makes them take a per- 
sonal interest in the laborsaving 
devices we supply. 

We never skimp on tools, and 
have enough for every job. Be- 
lieving firmly that much of our 
profit is derived from timesaving 
power tools, we are convinced 
that being overly thrifty in the 
purchase and use of good tools 
would add to our cost of operation. 


Substation maintenance 
(Continued from page 51) 


(4) Equipment report (quarter- 
ly)—The equipment report gives a 
breakdown of productive man- 
hours by job code, by work reason. 
There are about 45 maintenance 
job codes covering all major classi- 
fications of equipment and main- 
tenance operations. 

Examples of job code descrip- 
tions are “Four-kv Air Circuit 
Breakers,” “Buildings,” and 
“Nameplate Installation.” 

Man-hour timing units are de- 
veloped from this report for both 
servicing and overhauling opera- 
tions for all major classifications 
of equipment. The man-hour units 
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obtained are average figures and 
do not take into account the manu- 
facturer or age of the equipment. 
_ These timing units are used pri- 
marily for budgeting manpower. 
As substations are added to the 
system, a fairly accurate estimate 
of additional maintenance man- 
power requirements can be obtain- 
ed from the timing units. 
Changes in maintenance meth- 
ods should reflect in the timing 
units. Also, the units are a basis 
for comparing the maintenance 
time spent on any one manu- 
facturer’s equipment against the 
average. 


Cordless drill 

(Continued from page 28) 
fully, minor and do not detract 
from the general usefulness of the 
drill. 

Power sources such as nickel- 
cadmium batteries and the new 
fuel cells are being improved at a 
fantastic rate. As they are per- 
fected we will undoubtedly see 
more examples of self-powered 
devices. 

The B&D cordless drill may well 
be a forerunner of a whole new 
family of diversified products to 
come in the future. Even now, for 
light work where time is im- 
portant, it’s the next best thing to 
being able to buy self-drilling 
holes. 


Tight schedule 
(Continued from page 23) 

trance to the professional bowling 
arena. Another control center is in 
the press box that overlooks the 
six lanes. All lighting in the arena 
can be controlled at this point. 

Jacob D. Anderson was the 
architect for the building, Curtis 
Sanford the general contractor, 
major electrical supplier was Gen- 
eral Electric Co., and lighting fix- 
tures were supplied by Rogers 
Electric Co., all of Dallas. 


Code application 
(Continued from page 41) 
that the equipment be “not subject 
to deposits of combustible resi- 

dues.” 

In any case, the intent of the 
Code is to prohibit lighting fix- 
tures in spray booths until fixtures 
are designed and approved for 
such locations, that is, designed 
and approved for such locations 
even when covered with deposits 
of residue. 

A method of lighting the in- 
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Secondary Extension Bracket and 
insulator Clevis 


Moves wire out from Pole to give lineman climbing space, al- 
so uses ‘a minimum amount of space on pole. This is espe- 
cially desired when Power Co. and Phone Co. use same pole. 
Has 9” wire spacing and only 22” overall hot dipped channel 
— 2x 3/16x9/16, when used with our No. 240 CLEVIS — 
center of Porcelain is out 1212’ from side of Pole. 6 Ibs. ea. 
Also furnished with Clevis Weld to Bracket. This saves 

time of bolting out in the field. 13 Ibs. ea. less in- 
sulators. No. 350. 

Extension bracket will be made to your specifications. 

Mail us your prints for prices. 


Secondary Clevis No. 240 


For use with Secondary Extension Bracket 
or Direct Pole mounting 4” center at hole 
to back of bracket. 3/16” x 3” hot dipped 
galvanized with or without insulator. 

Wt. 2% Ibs. ea., 25 pes. per case, 61 Ibs. 


Conduit 
Guard 


For covering Fiber or Trans- 
it Conduit or Lead Covered 
Cable on Terminal Pole. 
Made of 12 Ga. Steel. Hot 
Dip Galvanized after Fab- 
rication. Length 9 ft. 


Conduit Weight 
Cat No. Size Lbs. 
103 - ad 36 
104 4” 44 
105, 5” 5214 
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NEW EDITION 


ELECTRICAL 
ESTIMATING GUIDE 


Covers Over 2000 Wiring Jobs 
This new, entirely different estimating guide has 
200 completely worked out charts. 

Authentic, Time Saving—Easy to Use 


This book is easy to use—it has no complicated 
mathematics or formulas to work over. You 
merely determine the nature of the wiring, check 
it in the BLUE BOOK OF ELECTRICAL ESTI- 
MATING and there's your answer—it's the 
simplest estimating book ever written. 


7 DAYS FREE 
TRIAL 


This book was written by a successful electrical contractor and estimating engineer 
with over 20 years’ experience. It has an entirely different method of determining 
estimates on wiring jobs. Electrical contractors, journeymen, architects, and engineers 
will find use for this book every day. Gives time required to do jobs along with com- 
plete labor charges in every state in the country. Check the PRODUCTIVITY of your 
men with this authentic, field tested book. Order this book now from your supplier 
at special introductory price of $8.25 or send coupon below. 


ESTIMATING HANDBOOKS ASSOCIATES — 5848 N. LEONARD AVE., CHICAGO 30, ILL. 


Send me the NEW BLUE BOOK OF ELECTRICAL ESTIMATING for 7 days free trial. |! 
understand | may return the book within 7 days and owe nothing. If | keep it | will pay 
$8.25 plus postage for shipping. 


NAME 
ADDRESS 
TOWN 


© I enclose $8.25 to save shipping cost. 
(0 Send C.O.D. I'll pay postman $8.25 plus C.0.D. fee on delivery. 
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Tiors of paint 


and one which is frequently used 
is by means of glass panels 
through which light passes from 
fixtures mounted on the outside of 
the booths. 

This method is mentioned in 
Paragraph (c) of Section 516-3 of 
the Code as a permissible method 
with specific restrictions. It has 
been taken to mean a permissible 
but unfavored alternative to fix- 
tures approved for the location. 
But this, as we see, is an erroneous 
conclusion. 

Paragraph (c) states, “Illumina- 
tion of readily ignitible areas 
through panels of glass or other 
transparent or translucent materi- 
al is permissible only where: (a) 
fixed lighting units are used as 
the source of illumination, (b) the 
panel effectively isolates the haz- 
ardous area from the area in 
which the lighting unit is located, 
(c) the lighting unit is approved 
for its specific location, (d) the 
panel is a material or is so pro- 
tected that breakage will be un- 
likely and (e) the arrangement is 
such that normal accumulations of 
hazardous residue on the surface 
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of the panel will not be raised to 
a dangerous temperature by radi- 
ation from the source of illumina- 
tion.” 

It will be noted from this that 
the residue should not be per- 
mitted to accumulate on the glass 
panels either unless the tempera- 
ture can be held to a safe level. 
The temperature of such panels 
is less critical, of course, than 
would be the case of fixtures. 

Portable electric lights and ap- 
pliances are prohibited from use in 
the hazardous areas while spray- 
ing is in process. When used for 
cleaning or repairs in the area 
after all painting has stopped, 
they are required by Paragraph 
(d) of Section 516-3 to be of the 
explosion-proof type and effective- 
ly grounded. 

Requirements for electrostatic 
painting will be discussed next 
month. 

Answers to Code test questions: 
(1. F Section 515-1) (2. F Section 
515-1) (3. T Section 515-4) (4. T 
Sections 515-3 and 501-4) (5. T 
Section 515-5) (6. a Section 516-2- 
a) (7. b Section 516-2-b) (8. ¢ Sec- 
tion 516-2-c) (9. a Section 516-3-c) 
(10. a Section 516-3-b). 


Proper maintenance 
(Continued from page 24) 

Portable power band saws— 
More versatile than fixed saws for 
cutting pipe. Usually trouble-free 
but occasionally blades, wheels, 
and inner gears have to be re- 
placed; again, preferably done at 
the Knight plant. 

Power pipe threaders—Light- 
weight machines preferable; they 
won’t take abuse that heavier ma- 
chines will but save time in the 
long run. 

Electric drills—Exception here 
on factory service—there’s an 
agent in Birmingham and the 
drills usually are returned in a day 
or so. 

Jet guns—In addition to reduc- 
ing time for fishing wire through 
conduit by 60 to 80 per cent, these 
guns also do a thorough job of 
clearing conduit of water, grit, 
and dirt. Little maintenance. 

Diamond drilling machines— 
Highly specialized, requiring skill 
in operation to prevent damage to 
bits. Knight doesn’t permit a man 
to use such a machine unless he 
has been fully instructed in its use. 

Welding machine—Virtually no 
maintenance and a machine that is 
valuable as a timesaver. Requires 
special training, so the company 
tries always to have at least one 
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such trained man on every large 
job. 

Power stud driver—Should have 
a test run before each use as safe- 
ty factor; someone on other side 
could be injured. 

Scaffolding — Knight Electric 
prefers lightweight type because 
it’s so much simpler to handle. In 
eight years, the company has had 
to return only two kinked pieces 
to the factory. 

Hydraulic knockout punch—As 
with other hydraulic tools, keep 
clean, use clean oil, and avoid 
field repairs. 


Washington report 
(Continued from page 6) 

or hoping to influence a business 

decision, then he has made a busi- 

ness gift. 

A person would most likely give 
such a gift to anyone in that par- 
ticular job. It would not matter 
who the jobholder was. 

But suppose it did matter. Sup- 
pose a person gave the gift to the 
individual, not the jobholder. Then 
would not the gift take on a per- 
sonal nature? Could it properly 
be a business expense? If the an- 
swer is no, company money should 
not be used. 

The line is thin, but it should 
be drawn. 

Gifts of small value, such as 
hams, cigars, or a bottle of spirits, 
given to employees, are tax de- 
ductible as business expenses. But 
employees need not pay tax on 
their value. 


Economic comment 
(Continued from page 4) 

try, like the automotive, the ap- 

pliance, and the consumer durable 

goods industries, feels the impact 

to a considerable degree. 

Those who follow economic sta- 
tistics as a clue to the future might 
well give heed to the trend, in the 
next few months, of savings habits. 


CLASSIFIED. 





EXCELLENT OPPORTUNITY for heat- 
ing engineer with established com- 
pany enjoying national distribution. 
Prefer man with experience in design- 
ing and production of both heating 
and air conditioning equipment. Write 
Jack Henry, Personnel Director, CAV- 
ALIER CORP., Chattanooga 2, Tenn. 
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MANUFACTURERS? AGENTS | 


REPRESENTING OUR ADVERTISERS 


Please report changes or additions to: 


Kay Vaughn, ELECTRICAL SOUTH, 1760 Peachtree Rd., N.W., Atlanta 9, Ga. 


ADVANCE TRANSFORMER CO. 

Georgia, Atlanta: Edgar E. Dawes As- 
sociates 

Kansas, Prairie Village: Harry Walker 

Louisiana, Baton Rouge: Colcock-Strick- 
land & Co. 

Louisiana, New Orleans: Colcock-Strick- 
land & Co. 

Mississippi, Jackson: Colcock-Strickland 
& Co. 

Missouri, Kirkwood: The Ray Martin 
Co. 

North Carolina, Charlotte: E. F. Lom- 
bardi Co. 

Texas, Dallas: Henry Feld 


ALLEN-BRADLEY CoO. 


Alabama, Birmingham: J. L. Howarth 
Co., Inc. 

Arkansas, Little Rock: Curtis H. Stout, 
Ine. 
Florida, Jacksonville: Van & Smith Co., 
Inc. 
Florida, 
Assoc., Inc. 

Florida, Tampa: Van & Smith Co., Inc. 

Georgia, Atlanta: Roy E. Wilson Co. 

Kentucky, Louisville: The Rietze Co. 

Louisiana, New Orleans: Robbins & 
Robbins 

Louisiana, Shreveport: Curtis H. Stout, 
Inc. 

Maryland, Baltimore: Harry M. Wood 
& Co., Inc. 

Missouri, Kansas City: B. L. McCreary 
& Son 

Missouri, St. Louis: Allen-Bradley Co. 

North Carolina, Charlotte: LeRoy P. 
Spoon 

Oklahoma, Oklahoma City: John W. 
Elder Co. 

Oklahoma, Tulsa: John W. Elder Co. 

Tennessee, Knoxville: Bowditch & Co. 

Tennessee, Memphis: Curtis H. Stout of 
Tenn., Inc. 

Texas, Abilene: A & A Supply Co. 

Texas, Dallas: Allen-Bradley Co. 

Texas, Houston: Allen-Bradley Co. 


Miami: Charles R. Lee & 
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Virginia, Richmond: Allen-Bradley Co. 
West Virginia, Charleston: Henry E. 
Payne 


ATLANTIC CONDUIT FITTINGS CO. 

Florida, Melrose Park (Fort Lauder- 
dale); W. T. Evans 

Georgia, Atlanta: D. D. Camp Co. 
Kentucky, Louisville: F. Louis Weyhing 
Louisiana, New Orleans: Charles K. 
Ramond Co. 

Maryland, Baltimore: Joseph Stewart 

North Carolina, Charlotte: W. H Las- 
siter Sales 


Oklahoma, Jenks: Wayne G. Parker Co. 


B & C METAL STAMPING CO. 

Florida, Lake Wales: 
Agency, Inc. 

Georgia, Atlanta: Walter M. Hinson 

Louisiana, New Orleans: E. J. Hagan 

Maryland, Baltimore: Burg & Ellen, Inc. 

Missouri, Kansas City: Fleming & Co. 

North Carolina, Charlotte: E. F. Lom- 
bardi 


Carter-Moody 


Tennessee, Memphis: Lloyd D. Fitts 

Texas, Dallas: Harry A. Miller Co. 

Virginia, Richmond: Robert W. Fish- 
burne 


JASPER BLACKBURN CORP. 


Alabama, Birmingham: Godfrey W 
Glenn 

Florida, Jacksonville: Belcher & Assoc., 
Inc. 

Florida, Miami: Belcher & Assoc., Inc. 

Florida, St. Belcher & 


Assoc., Inc. 


Petersburg: 


Georgia, Atlanta: 
Inc. 

Kentucky, Louisville: Shouse-Reed Co. 

Louisiana, New Orleans: Dupont-Bon- 


durant, Inc. 


Belcher & Assoc., 


Maryland, Towson: Roy J. Buress 

Missouri, Kansas City: Robert D. Cleaves 

North Carolina, Charlotte: E. F. Lom- 
bardi 

Oklahoma City, Oklahoma 
Watkins 

Tennessee, Memphis: Southland Sales 
Agents 


Glenn A. 


Tennessee, Nashville: Southland Sales 
Agents 

Texas, Dallas: Curtis Musgrove Co. 

Texas, Fort Worth: C. Musgrove Co. 

Texas, Houston: C. Musgrove Co. 

Texas, San Antonio: C. Musgrove Co. 

Virginia, Richmond: Leo A. Roach 


BLACKHAWK INDUSTRIES 
Florida, Orlando: Ralph B. Shannon 
Assoc. 
Georgia, Atlanta: I. Arnold Hoge Assoc. 
Missouri, Independence: J. D. Burns Co 
Tennessee, Memphis: Keith Wahlstrom 
Texas, Dallas: Peabody Brothers 
Virginia, Richmond: Paul Mayo, Jr 


BRIDGEPORT FITTINGS, INC. 
Alabama, Birmingham: Townes & Co 
Florida, Miami: 

Inc. 


Suchman Associates, 

Georgia, Atlanta: Townes & Co. 

Louisiana, New Orleans: J. A. “Gus” 
Henderson 

Missouri, St. Louis: Ajax Electric Sales 
Co. 

North Carolina, Greensboro: Paul Sher- 
rill 

Oklahoma, Tulsa: Hodges Company 

Tennessee, Nashville: Townes & Co. 

Texas, Dallas: Hodges Company 

Texas, Houston: Arling D. Smith Co. 
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MANUFACTURERS? AGENTS 


REPRESENTING OUR ADVERTISERS 


JAMES F. BURNS CO. 


Florida, Miami: Deco Sales Assoc., Inc. 

Georgia, Atlanta: I. Arnold Hoge 

North Carolina, Greensboro: Wilson P. 
Byrd 

Virginia, Richmond: Arthur C. Hoey 


CAROL CABLE CoO. 


Arkansas, Little Rock: Jim Venable & 
Assoc. 

Florida, Tampa: Graham P. Dowling 

Georgia, Atlanta: William F. Bishop Co. 

Louisiana, New Orleans: Dupont-Bon- 
durant, Inc. 

Maryland, Towson: George E. Clements 

Missouri, Kansas City: Schooler-Gorman 
Co. 

Missouri, St. Louis: Ralph Drenkhahn 

North Carolina, Charlotte: E. F. Lom- 
bardi Co. 

Tennessee, Nashville: Matthews Agency 

Texas, Houston: Fred Walters Co. 


DAY-BRITE LIGHTING, INC. 


Alabama, Birmingham: James R. Fuller 

Florida, Jacksonville: Joseph V. Crevasse 

Florida, Miami: James A. Foerster 

Georgia, Forest Park: Oren Ruff 

Kentucky, Louisville: H. C. King & 
Assoc. 

Louisiana, New Orleans: Paul Hogan, Jr. 

Maryland, Silver Spring: George Ma- 
loomian 

Mississippi, Jackson: James F. Bronson 

Missouri, Kansas City: M. H. Burwell 
Co. 
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Missouri, St. Louis: E. H. Lauth & 
Assoc, 

North Carolina, Charlotte: Ladd M. 
Massey 

North Carolina, Raleigh: Roy Palmer, 
Jr. 

Oklahoma, Oklahoma City: Paul Sheline 

South Carolina, Myrtle Beach: M. 
Breeden 

Tennessee, Koxville: L. H. Edenfield 

Tennessee, Memphis: H. Sidney Chilton, 
Jr. 

Tennessee, Nashville: Joe L. Booker 
Texas, Dallas: H. A. Auchter 

Texas, Houston: Joe W. Hale 

Texas, Lubbock: Stewart O. Norris 

Virginia, Richmond: Earl Dagenhardt 
Virginia, Roanoke: John C. Manos 


ELLIOTT ELECTRIC MFG. CORP. 


Florida, Pompano Beach: Ray Siegel Co. 
Georgia, Atlanta: Berry-Elsberry Co., 


Inc. 
Maryland, Baltimore: Henry P. Lennon 
North Carolina, Charlotte: G. M. Hogs- 
head Co. 
Texas, Dallas: V. E. Stephens 
Texas, Houston: Arthur H. Swartz 
Virginia, Richmond: Arthur C. Hoey, . 


HELWIG CARBON PRODUCTS, INC. 
Georgia, Atlanta: Lloyd Schoen 
Kansas, Wichita: W. Zimmerman 
Missouri, Olivette: T. J. Skok 
Oklahoma, Oklahoma City: John 

Coles 


Texas, El Paso: J. E. McCain 
Texas, Houston: W. S. McCray 


KILLARK ELECTRIC MFG. CO 
Georgia, Atlanta: Earnest T. Lloyd, Inc. 
Maryland, Baltimore: Eastern Sales Co. 
Missouri, Kansas City: William BB. Terry 

Organization 
Missouri, St. Louis: Ralph Hinchman 
Co. 
Texas, Dallas: George E. Anderson Co. 
Virginia, Richmond: W. E. Sullivan, Jr. 
Charleston 


West Virginia, Crescent 


Sales Co., Inc. 


KNOX PORCELAIN CORP. 
Kansas, Kansas City: Robert L 
Co. 
Tennessee, Knoxville: A. F 
Texas, Dallas: Valkus-Kissel 
West Virginia, 


Haizlip 
Dougherty 
Gordon 


Parkersburg 


Johnson 


LEVITON MFG. CO., INC. 
Kansas, Overland Park: Edward A. 
Pauler 

Kentucky, Fort Thomas: Tom Gray 

Louisiana, New Orleans: Leon Kolmais- 
ter 

Maryland, Silver Spring: A. B. Kram 

Missouri, St. Louis: Don Kulp 

Tennessee, Memphis: Mr. Hiller, c/o 
Richberger’s 
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MANUFACTURERS’ AGENTS 


REPRESENTING OUR ADVERTISERS 


NATIONAL SUPPLY CO. 

Georgia, Atlanta: Edgar E. Dawes & Co. 

Louisiana, New Orleans: Stephen M. 
Redmann 

Missouri, Kansas City: Parkins & Bretz 

Missouri, St. Louis: Ray B. Evers 

Texas, Dallas: Galvin Sales Co. 

Virginia, Richmond: Robert W. Fish- 
burne 


& C ELECTRIC CO. 

Alabama, Birmingham: Charles W. 
Ashby Co. 

Arkansas, Little Rock: Curtis H. Stout, 
Inc. 

District of Columbia, Washington: Brad- 
ley Co., Inc. 

Florida, St. Petersburg: Engineer Sales 
Co., Inc. 

Georgia, Atlanta: Roy E. Wilson Co, 

Louisiana, New Orleans: Curtis H. Stout 

Louisiana, Shreveport: Curtis H. Stout, 
Inc. 

Mississippi, Jackson: Curtis H. Stout, 
Inc. 

Missouri, Kansas City: W. C. Milks 

Missouri, St. Louis: A. T. Hawkins 

South Carolina, Columbia: Engineer 
Sales Co. of Carolina 

Tennessee, Memphis: Curtis H. Stout 

Texas, Dallas: John A. Schwenke 

Texas, Houston: Elgin B. Robertson Co. 
of Houston 

Virginia, Richmond: Bradley Co., Inc. 

West Virginia, Charleston: Muller, Har- 
per and Assoc., Inc. 


H. B. SHERMAN MFG. CO. 
Georgia, Atlanta: Cobb & Lester, Inc. 
Kentucky, Lyndon (Louisville): Paul L. 
Taylor 
Texas, Dallas: R. B. Wilber 
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SIERRA ELECTRIC CORP. 

Florida North Miami Beach: J. T. Pear- 
son 

Georgia, Albany: Frank Pearson 

Kentucky, Louisville: Lewis P. Chick 

Missouri, Kansas City: Stover-Andrews 
Co. 

North 
Marsden 

Texas, Dallas: Jim Randall Co. 

Virginia, Charlottesville: Robert Broan 


Carolina, Charlotte: Donald 


STA-BRITE FLUORESCENT MFG. CO. 

Arkansas, Little Rock: Jack Green & 
Co. 

Florida, Fort Lauderdale: W. T. Evans 
Assoc. 

Florida, Miami: Bernard Brodsky 

Florida, Miami: Leon Witten 

Florida, Tampa: Gene Harper 

Florida, West Hollywood: Ford Baker 

Georgia, Decatur: Kuzell & Co. 

Kentucky, Lexington: J. A. Jobert Co. 

Louisiana, New Orleans: Weilbaecher 
& Kennedy 

Missouri, St. Louis: Forester Co 

North Carolina, Charlotte: W. W. Has- 
brouck Co. 


Virginia, Richmond: Electronex As3oc. 


STEEL CITY ELECTRIC CoO. 

District of Columbia, Washington: James 
P. Quick Agency 

Georgia, Atlanta: Edgar E. Dawes and 
Co. 

Missouri, Kansas City: 
Bretz Co. 

Missouri, St. Louis: Arbeiter Co. 

North Carolina, Charlotte: Paul Lump- 
kin Co. 

Texas, Dallas: George E. Anderson Co. 


Parkins and 


THIEL TOOL & ENGINEERING CO., INC. 
Florida, Miami: Don DeJonge 
Georgia, Atlanta: Charles H. McFee 
Louisiana, New Orleans: Charles K. 
Raymond 

Missouri, Kansas City: William B. Terry 
Organizations 

Missouri, St. Louis Ajax 
Sales 


New Mexico, Albuquerque: Gordon W. 


Electrical 


Laursen & Son 

Tennessee, Knoxville: Jim Hash & Co 

Texas, Houston: Texas Sales Represen- 
tatives Co. 

Virginia, Richmond: Paul M. Simpson 
& Son 


VICTOR SPECIALTIES, INC. 
Florida, Miami: James & Assoc. 
Georgia, Atlanta: Hopper & McCoy 
Louisiana, New Orleans: Al Levin & 

Assoc. 

Maryland, Towson: George E. Clements 
North Carolina, Greensboro: Barber- 
Ayers & Assoc. 

Texas, Dallas: Buster Fain & Assoc. 


WADSWORTH ELECTRIC MFG. CO., INC, 
Florida, Clearwater: James F. Graff 
Georgia, Atlanta: Robert Hanson 
Kansas, Prairie Village: D. W. Phillips 
Kentucky, Highland Heights: Fred A 

Thoeny 
Louisville: Charles Pfeiffer 
New Orleans: S. M. Red- 


Kentucky, 
Louisiana, 
mann 
Maryland, 
Weitzel 
North Carolina, Greensboro: John H. 

Bowers 
Oklahoma, Jenks: Wayne G. Parker 
Tennessee, Memphis: S. H. Busang, Jr. 


Severna Park: George H 


Texas, Houston: Jack Morgan Co. 
Texas, Houston: Joe M. Sinclair 
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HAVE YOU MOVED 


RECENTLY? 


Please help to keep mail moving freely. 


If you have changed your address or your title, 


please let us know so that we can up date our 


mailing lists. 


Thank you! 


ELECTRICAL SOUTH 
1760 Peachtree Road, N. W. 


Atianta 9, Georgia 
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PLUG-IN UNITS GIVE YOU 
EXCLUSIVE hook-swing MOUNTING 




















Hook clip at top of plug-in unit to top 
of duct. It supports itself 





=) 
° 

oO 

° 

° 
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Then, just swing plug-in unit down 
until jaws engage bus bars 








Hanger mounting (not 
shown) makes installation easy. 
A universal hanger permits 
mounting in any position. Just 
suspend and level top portion 
of hanger, then clip on lower 
portion. U.L. approved for 10- 
foot spacing. 








T-beam construction of 
bus bars—a Square D exclu- 
sive—provides four times the 
strength of conventional bus 
bars. Bars are zinc, copper 
and silver-plated full length. 








Full width bus support 
provides greater strength on 
short circuits, freedom from vi- 
bration. Also acts as fire stop 
where duct passes through 
walls and floors. 





Plug-in jaws are protected bya 
molded, impact-resisting phenolic 
insulator. Prevents damage from 
handling, positively guides unit 
into correct position. 

















Square D duct is totally 
enclosed for maximum safety 
—no danger of accidental 
shorts. Prevents overheating 


Steel pins in each bus bar pre- 
vent bars from shifting and sup- 
port them on vertical riser instal- 


from dust accumulation. 


lations. 
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With other plug-in duct, it’s no easy job to mount 
the plug-in units. In fact, it takes a lot of real push- 
ing which is neither safe nor easy when you're work- 
ing on a ladder. With Square D’s exclusive hook- 
swing mounting, you just hook the plug-in unit to the 
top of the duct. Then, simply swing it down and in un- 
til the jaws have engaged the bus bars. No awkward 











pushing required—no unnecessary chances to take. 
Compare Square D’s rugged, heavy-duty construc- 
tion with any other. It costs no more—why settle 
for less? 

Witte for Bulletin SD-110. It gives the facts on Square D 


aluminum plug-in duct. Address Square D Company, 
Mercer Road, Lexington, Kentucky 


SQUARE J] COMPANY 


wherever ele-tricity is distributed and controlled 


For more details on above items, use reply card on page 17 
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EWELL ELEMENTARY SCHOOL 


Architects— 
SMITH & SMITH /ASSOCIATES 
Royal Oak, Michigan 
Consulting Engineers— 
B.A. KING & ASSOCIATES, INC, 
Birmingham, Michigan 
Electrical Contractors— 
SCHEPER’S ELECTRIC CO. 
Utica, Michigan 
General Contractors— 
Ewell Elementary School 
GILBERT & KERNER 
Utica, Michigan 
West Utica School 
CHISSUS CONSTRUCTION CO. 
Birmingham, Michigan 


Eleetrical Protection 


goes MODERN with BUSS Fuses... 








Switchboards protected 
by BUSS Hi-Cap and 
FUSETRON dual-element fuses. 








in All-Kleetr ic Schools Utica, Mich. 


* Electricity heats, lights, pumps water, cooks and op- 
erates all motor driven equipment in the West Utica 
and the Ewell Elementary Schools. No other utility 
service is used except the telephone. 


The complete use of electrical energy puts special 
emphasis on the need to use the safest, most modern 
protective devices throughout the electrical system. 


In each school, the main switchboard is protected by 
3—1600 ampere BUSS Hi-Cap fuses having an inter- 
rupting rating of 200,000 amps. rms symmetrical. Thus, 
safe interruption of fault currents now available is as- 
sured,—and the fuses are adequately safe to allow for 
future system growth. 


If a high fault current should occur, the fast opening 
characteristics of BUSS Hi-Cap fuses further protect 


os 


a Nin aia esd dank 3 


the circuits and equipment against damage by restrict- 
ing let-thru fault currents to safe value. 
Feeder and branch circuit protection 

To provide the safest short-circuit and overload pro- 
tection . . . and to prevent needless outages,—FUSE- 
TRON dual-element fuses are used in the feeders and 
branch circuits of these schools. 

For modern, all-purpose protection of circuits up to 
600 amps., FUSETRON fuses cannot be equalled. They 
have 100,000 amp. interrupting capacity,—and sufficient 
time-lag to hold harmless overloads. 

For more information on 
FUSETRON dual-element fuses BUSS Hi-Cap fuses 
. write for bulletin FIS ... write for bulletin HCS 


vision, McGraw-Edison Co. University at Jefferson, St. Louis 7, Mo. 








